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The Journal af Genetic Psychology) 1938, 52, 3-13. 

A GENETIC STUDY OF THE BERNREUTER PERSON¬ 
ALITY INVENTORY* 1 

The Dcpm tineni of Psychology, Stanford University 


Paul R. Farnsworth 2 


Preliminary Remarks 

As so much has been wntten about the Bernreuter Personality 
Inventory (1) the present wnter can safely assume that little need 
here be said concerning its natuie Suffice it to state that the mven- 
toiy is a paper and pencil affair which at first purported to measure 
fom personality vauables: neinotic tendency (on its Bl-N scale), 
self-sufficiency (on its B2~8 scale), introversion (on its 133-1 scale), 
and dominance (on its Bi-D scale). Latei, m the course of his 
icseaiches, Be ini enter found that the B\-N and B3-I scales were 
mcasuung almost identical vaiiables. Still later, Flanagan (3), 
by the technique of factoi analysis, i educed the scales to two—a 
measure of confidence in oneself (Fl-C), and a measure of socia¬ 
bility (F2-S). 

Although a numbei of people have studied the inventory to learn 
of its validity and lelinbility, little or nothing has been done with 
it along genetic lines. And it was just this genetic angle that inter¬ 
ested the piesent wntei and motivated him to study the stability 
of l espouses over the college peiiod In his research he also em¬ 
ployed the R. C Peterson Attitude Toward War scale; the data 
derived from the giving of this attitude scale have been repoited 
elsewhere (2). 

'‘Received m the Editorial Office on March 30, 1937 

'Repotted in pint at the 193+ meetings of the Western Psychological 
Association 

The writer gintefnlly acknowledges the financial aid of the Laura 
Spelman Foundation, and the kindness of Professors E E, Rohm son, 
Reginald Bell, and M II Savcllc, who allowed the wntei to contact mom- 
Bus of then classes in citi/cnslup and history lie also wishes to thank 
Drs, Quinn McNeiniu and Paul Buttcnwciscr foi statistical advice, and the 
Messrs Icunatd Feigusou, Goidon Williams and Willi.un Biel foi then 
statistical and clerical assistance 
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Procedure 

In the autumn of 1932, 319 male students of Stanford Univer¬ 
sity W ere contacted through the compulsory freshman course in 
citizenship, Fifty-five of these were retested the following autumn, 
53 others in 1934, and 50 early in 1936, the contacting being accom¬ 
plished by class solicitation or by letter. At the time the study 
began, women students were included. Shortly afterwards, how¬ 
ever, there occurred a considerable change in the method In* which 
Stanford’s women students were selected. As it was not clear 
just what selective factors were operating, it was decided to 
confine the experiment to male subjects. To furnish n very rough 
check on general temporal (cultural) changes in score, 371 new- 
entering freshmen were tested m 1933, 83 in 1934, and 107 m 
1935, 8 these scores were compared with those made by the cvpcii- 
mental groups. 

Reliabilities and Total Score Rblamonskips 

Odd-even reliabilities were figured for the six scales j they were 
found to resemble those reported by Bernrcuter and hv otliei ic- 
searchers 

TABLE 1 


Odd-Even Correlations (Stei*pbd-Up 

nr Brown-Spearman) 

BUN 

,87±.01 

B2-S 

75± 02 

B3-1 

,79± 01 

B4-D 

.84±.0! 

Fl-C 

.80± 01 

F2-S 

7fi±.02 


The intercorrelational figures (Table 2) show rather clearly that 
the B\-Nj the BZ-I and the F\~C scales measure very much the 
same variable, which is also tapped to a considerable degree by the 
B4-D scale (inversely, of course). The B2-S and the F2-S show 
considerable resemblance to each other. 

The retest correlations can be seen in Table 3. It is obvious 
from the data of this tabic that the responses recorded in an in veil- 


^The Iasi mentioned group came from a compulsory course in IwMnry 
Which had superseded the course in citizenship 
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TABLE 2 

Intercorrelations (Not Corrected tor Attenuation) 



B2-S 

m-i 

BA-D 

FL-C 

lV-S 

Dl-N 

B2-S 

53-/ 

BA-D 

Fl-0 

— 38± 03 

92± 01 
— 28± 04 

— ?2±r 02 

.44 ± 03 

— 58± 02 

94±01 
—,55±,03 
.88±01 
—M± 01 

.29 ± 04 
.67± 02 
36± 03 
,09 ± 04 
04 ± 04 


TABLE 3 

Retest Values 

Scale 

1933 

1934 

1935-36 

Bl-iV 

76± 04 

60± 06 

.69 ±.05 

B2-S 

76± 04 

74± 04 

57 ± 07 

53-/ 

70±05 

.62± 06 

.69 ± 05 

54-D 

73 ± 04 

73± 0+ 

72± 05 

Fl-C 

77± 04 

.58± 06 

66± 05 

F2-S 

74± 04 

,56± 06 

44± 08 

toiy such as 

the Bermeuter recui with considerable 

consistency 


ovei the college years. On the other hand, answers to an attitude 
questionnaire such as the Peterson War Scale mentioned above do 
not tend to remain unalteied. The latter’s retest values were 
found by the present wntei to range from ,88± 02 (immediate 
retest) to 12±.09 (retest after somewhat over three years). 

The formulae employed for finding the PE's of the differences 
and deviations wcier («) wheie a portion of a group was com¬ 
pared with the entile gioup, the standard deviation of the entile 
distribution was divided by the square loot of the smaller 
population, (b) wheie a group was compared with its ictcst, 



T PE m 2 — 2r 


PE»i 


PE ,„2 > 


(c) 


wheie no coi relation 


existed between the groups, 


4 


PE^ + PE 


2 

ml- 
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TABLE 4 
Dai'A on the Bl~A T * 


Means 

Compared 

Differences and Dcvnuions 

D/PE 

A 

vs 

D 

-1-3 60± 3,87 

.93 

A 

vs. 

c 

—29.56-iz fi.18 

V 78 

A 

vs 

D 

4- .89* 5 8$ 

15 

A 

vs 

E 

.1)8 ± 156 

02 

A 

vs 

F 

32± 181 

07 

A 

vs 

G 

4 29* 4 81 

89 

A 

vs. 

H 

7.22* 9 91 

.73 

A 

vs. 

J 

12 16±10 II 

1 23 

A 

vs. 

L 

20.69±10+1 

I 99 

E 

vs 

H 

7.1 V± 9 88 

72 

F 

vs 

J 

12.78*10 07 

1 27 

G 

vs 

L 

16 K)±10 10 

1 62 

H 

vs. 

I 

—15 82*13.36 

1 18 

J 

vs 

K 

— 2.68± 14,00 

19 

L 

vs 

M 

—32.20*13 48 

2 39 


*Tha sign means (hat the change is in the direction of "more neu¬ 
rotic behavior" (according to the liernrcutcr use of the term) ; “_", 

means "less neurotic." The figures without signs refer to samples ami not 
to changes. 


Means and Populations 


Mean 

N 

Mean 

N 


A B 

=>—76.69 —73.09 
= 319 371 

H 


C D 

-106.25—75.80 
83 107 

/ / 


-83.91 .—99.73 —89. IS 
55 55 53 


E F G 
-76.77—70 37—72 40 
260 231 234 

K L M 

-91.83 —56.00—88.20 
53 50 50 


Theic seemed to be no cultural change manifested in the 1933 
data (A vs. B) or in those of 1935 {A vs. D), but a pciccptiblc 
swmg toward the “less neuiotic” end of the scale in those of 1934 
(A vs C), The phrase “less neurotic” merely means that the 
score was lower in 1934. Howevei, as a numbei of leseatchcrs 
have determined (4) that the average score Is m icnlity the least 
neurotic, this change, the only significant one found with the B[-N 
scale, should probably be intcipieted as tuwaid more ncmotic be- 
havior As refected m the Bl-N scale thc.c appeared to he no 

a Tf 7 [1 '= “ 11=80 period {A vs. E, 

vs F, A vs (?) The retest groups appeared to be fniily icp.c- 
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sentativc samples of the laigei group tested in 1932 ( A vs FI, 
A vs. J, A vsj L ). The retest groups appeared to be fairly repre¬ 
sentative samples of the larger groups still in school in 1933, 1934 
and 1935 (E vs H, F vs / , and G vs. L). There were no signifi¬ 
cant changes in B\-N score over the college period (FI vs. I, J vs 
Kj L vs. M) This holds true even when the 1934 cultural shift is 

considered 

TABLE 5 


Data on the B2-S* 


Means 

Compared 

Differences and Deviations 

D/PE 

A 

vs 

B 

—3 78 ± 2 52 

1.50 

A 

vs 

c 

+ 10 95± 3 79 

2 89 

A 

vs 

D 

—12 Q5± 3 76 

3,20 

A 

vs 

E 

1 63± 3 01 

54 

A 

vs 

F 

3 09± 3 17 

.97 

A 

vs 

G 

6 8S± 3 17 

2 17 

A 

vs 

II 

6 71 ± 6 54 

1 03 

A 

vs 

J 

3 97± 6 66 

60 

A 

vs 

L 

6 65± 6 86 

97 

E 

vs 

II 

5 08± 6 39 

79 

V 

vs 

J 

88± 6 17 

.14 

G 

vs 

L 

,23 ± 6 51 

04 

II 

vs 

I 

+3 64± 7.21 

50 

J 

vs. 

K 

—5S5± 6 42 

.91 

L 

vs 

M 

+7S0±10 05 

.78 

*Tho ‘'+" sign means that the change is in the direction of 
sufficient behavioi”; "—” means “less self-sufficient" The figu 
signs refer to samples and not to changes 

“more self- 
res without 


Legend tor Tadlls 4, 5, 6, 7, 8, and 9 
A icfers to scoies made by ouginal fieshmen group tested in 1932 

B refeis to scores made by freshman gioup tested in 1933 as a check on 

temporal change 

C refers to scores made by freshman gioup tested in 1934 as a check on 
temporal change. 

D refers to scores made by fieshman gioup tested in 1936 as a check on 
temporal change 

E refers to 1932 scores of those still in school In 1933 

F refers to 1932 scores of those still in school in 1934 

G refers to 1932 scores of those still in school in 1935-36 

II refers to 1932 scores of those retested in 1933. 

I refeis to 1933 scores of those retested in 1933 

J refers to 1932 scores of those retested in 1934 

K refeis to 1934 scores of those ictcsted m 1934 

L refers to 1932 scores of those retested in 1935-36 

M refers to 1935-36 scores of those retested in 1935-36 
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Means 

anu Populations 


A 

B 

C I) E F 

a 

Mean ■= 34.25 

30.47 

45.20 22.20 32.62 31.16 

27 37 

N = 319 

371 

83 107 260 234 

234 

11 

I 

J K L M 


Mean = 27.54 

31.18 

30.28 21.43 27.60 35.40 


N = 55 

55 

53 53 50 50 


As none of the critical ratios was of the magnitude of 4 

or os cr 

it is probable that the few changes present arc "chance" affairs. 



TABLE 6 



Data os the Bi-I • 


Means Compared 


Differences and Deviations 

l)/PI : 

A vs B 


+ 3.19±2 38 

1.34 

A vs C 


—20.79±3.82 

5 44 

A vs LI 


-4.71*3.62 

1.30 

A vs. E 



OS 

A vs F 


.37±2.9? 

12 

A vs G 


.49±2 99 

.Ifi 

A vs, Si 


4 37±6 16 

.71 

A vs J 


3.74±6,Z8 

.60 

A vs. L 


7.69±G.47 

1.19 

E vs. // 


4,23 ±6.11 

.69 

F vs. J 


4.11*6.13 

.67 

G vs. L 


7,20*6 62 

1 1)9 

H vs, 1 


—6.54*6.9+ 

91 

J vs K 


—6,23*7.65 

81 

L vs M 


—14,00*7.78 

1 80 


The ‘ +■ sign means that the change is in the direction of “more intro¬ 
verted behavior 1 ', “—" means “less introverted” The figures without 
signs refer to samples and not to changes. 


Means and Populations 

A B G D E E G 
Mean — 44.09 —40.90 —64.85 —48.80—44.23 —43.72 —43.60 

N = 319 371 83 107 2b0 234 234 

HI] K L HI 

Mean - —4-8 46 —55.00 —47.83 —54.06—36.40_50.40 

N ** 55 55 53 53 50 50 

^ Be D C f U . S T e ^ r hlgh relation existing between the scores on 
the Bl-N and B2-I scales the data of Table 6 must closely testable 
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those of Table 4 The only significant change occurred when the 
1934 freshmen were compaied with those matriculating in 1932. 
The former were "less introverted” in Bernreuter’s meaning of the 
term. 


TABLE 7 

Data on thp B4-D* 


Means Compaied 

Differences nnc. Deviations 

D/PE 

A vs, B 

4-2.12±3 12 

68 

A vs C 

+5 S9±4 56 

1 29 

A vs D 

—18 63±4 42 

4,21 

A vs, E 

83 ±3 72 

.22 

A vs F 

60±3 92 

15 

A vs. G 

3 63±3 92 

93 

A vs II 

8 44±S 08 

1 04 

A vs J 

9 32±B 23 

1 13- 

A vs. L 

19 03rt8 48 

2 24 

E vs, II 

9 27±7 81 

1.19 

F vs J 

9 92±7 87 

1 26 

G vs L 

15 40±8.03 

1 92 

II V s / 

+ 14.19±3.29 

1 71 

J vs. K 

+1 89±7.26 

26 

L vs M 

+24 60±9 84 

250 


•The “+” sign means that the change is in the direction of “more dom¬ 
inant behavior' 1 , “— 11 means “less dominant” The figures without signs 
refer to samples and not to changes. 


Means and Populations 



A 

B 

G 

D 

E 

F 

G 

Mean — 

59.83 

61.95 

65 72 

41.20 

59 00 

59 23 

56.20' 

N == 

319 

371 

83 

107 

260 

234 

234 


H 

1 

J 

K 

L 

M 


Mean = 

68.27 

82 46 

69.15 

71.04 

40.80 

65 40 


N = 

55 

55 

53 

53 

50 

50 



There appealed to be no cultuial change in 1933 (A vs B) oi in 
1934 {A vs. C) but an appieciable one in 1935 (A vs. D) in the 
dnection of "less dominance” (in Betmcutci’s use of the teim). 
No othci significant changes were visible unless it is consideted that 
the 1935 cultural shift be included in interpreting the change in 
retest score fiom 1932 to 1935 (L vs Al) Quite possibly this 
lattei change may be a meaningful one (towaid “more dominant 
behavior”). 




10 


JOURNAL OF GENETIC PSYCHOLOGY 




TABLE 8 




Data on the Fl-C* 



Means Compared 


Differences and l)c\ lations 

l)/pl 

A vs, B 


—8.18± 4 29 


1,90 

A vs, C 


—40 84± 6 73 


6 07 

A vs, D 


-~2.58± 6,12 


42 

A vs, E 


186± 195 


38 

A vs F 


2.52± $ 22 


18 

A vs, G 


4 62± 5 22 


89 

A vs. H 


S 7+± 10.75 


53 

A vs. J 


9 21±10.96 


84 

A vs. L 


18.62±LL29 


US 

E vs H 


7 60±10 fil 


,72 

F vs, J 


11.73 ±12 23 


.96 

G vs, L 


1 4 00± 9.08 


1,51 

H vs. I 


—2O-H±10.85 


1 88 

J vs K 


—2.08±13 25 


,16 

L vs, ft/ 


—27 60±l I-.20 


1 94 

"The “—” sign means that 

the change is in ihc direction of "more 

confident in oneself," 
to changes 

The ligm 

res without signs refci to 

samples 

and not 


Means 

and Populations 



A 

n 

C D h 

F 

0 

Mean = —+8.62- 

-56 80- 

-89.46 —5 1.20 —46.76 

-46.10 

~ 44,00 

N = 319 

371 

83 107 260 

234 

234 

H 

I 

J K L 

M 


Mean =—54.36- 

-74 80- 

-57 83—59.91—30.00- 

-57.60 


N = 55 

55 

53 53 50 

50 



As the scores on Fl-C correlate extremely well with those of the 
Bl-N and the B3-I, the conclusions to be drawn from Table 8 must 
he practically identical with those fiorn Tables 4 and 6. The only 
significant change occurred when the 1934 freshmen were compared 
with those matriculating in 1932, The former had “moic confi¬ 
dence in themselves” (in Flanagan’s use of the term), 
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TABLE 9 



Data on hip F2-S* 


Means Cuinpaictl 

Differences and Deviations 

D/PE 

A VH // 

+6 U ±3,06 

2 25 

A vs, 

—6.72± 4 BO 

140 

l vs D 

Tl.82± 4 37 

.42 

A vs 1. 

i 98± 3.66 

.5+ 

A vs V 

3 15± 3.86 

82 

A vs G 

3 98± 3.86 

103 

A \s. II 

9 44± 7 96 

1.19 

A vs J 

9 21± 8 11 

1 14 

A vs. L 

82± 8.3S 

10 

1 vs II 

7 46± 7 90 

94 

r vs j 

6.06± 8.58 

.71 

G vs I, 

4 80± 7,84 

.61 

II vs I 

+ 6.25± 8 69 

.72 

J \u K 

—10.37±I0.7+ 

97 

I, is M 

—I 2Q±I410 

09 


®Thc " + ” sign menus that the change is in the direction of “less socia- 
bililj”; •” means “more sociability.” The figures without signs refer 
to samples and not to changes 

Mlans and Populations 

A BCD E F G 
Mean -- —22 02 — 15.14—28,74—20 20-24.00—25.17—26.00 
N — 319 371 83 107 260 234 234 

II 1 J K L M 
Mean -=—31 46—25.21 —31.23—41.60—21 20—22.40 
N = 55 55 53 53 50 50 

As none of the critical ratios was of the magnitude of 4 oi over it 
is probable that the few changes present are "chance” affairs. 


Item Changes 

It should be recalled that m this inventory there are three possi¬ 
ble answeis for each item. By "chance,” therefore, 33.33 per cent 
of identical item answers can be expected over a penod of time. 
This figure is to be contrasted with the following data: 71.35 
pei cent of the items weic answered identically after one year, 
65 45 per cent after two ycais, and 64.91 per cent after somewhat 
over three ycais. 

As a sample of questions which weic answered differently after a 
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period of time might be mentioned "Do you t>v to get you j own 
way even if you have to fight for it?" Here the major changes wcie 
from "Yes" to in 1934, and from "No" to "Yes' in 1935. As 
a sample of questions which tended to be answcicd identically after 
a period of time might be mentioned "Do you dislike find mg yom 
•way about in stiange places'’ 


Resume 

In an attempt to observe long-time changes m answeis to ques¬ 
tions of the adjustment inventory soit, male freshman students at 
Stanford University were tested in 1932 on the Hcinrcutcr I’ei so st¬ 
ain y Inventory j and were then subdivided for laier ictcsting, The 
subsequent retesting took place at intervals of one, two and some¬ 
what over three years. 

Additional freshmen were tested in 1933, 1934 and 1935 This 
procedure was deemed neccssaiy to gumd against the possibility of 
cultural changes of a general sort. Slight shifts wcjc found to be 
present on the Bl-N scale in 1934 (towaid the “ess nemotie’ 1 end 
of the scale accoiding to Bemreutcr’s theory but towaid the "more 
neurotic" according to the present writci’s), on the BZ-I in 1934 
(toward the “more extroverted” end), on the 7i4-D m 1935 (towaid 
the ‘less dominant” end), and on the l'l-C in 1934 (towaid the 
“more self-confident” end). 

Odd-even reliability and intercorrclational values were found 
winch closely resembled those reported by other lcscaicliers. 

No significant changes occuried during the years at Stan foul on 
tiny of the six scales. 

The one year retest values ranged from .70±,05 to .77±.0+ 
(median approximately .75); those for two years, from .56rt:.06 to 
74±.G4 (median approximately .61); these foi somewhat over 
three years, fiom .44ct 08 to ,72±.05 (median approximately .67). 
These values are fai higher than were those previously reported for 

attitude scales. 

Also, 71 35 per cent of the items were answered in an identical 
manner after one year had elapsed, 65.45 per cent alter two years, 
and 64 91 per cent after somewhat over thiec years. This type 
of pencil and paper test yields symbolic responses which are far 
more stable (unchangeable) than are those of the “attitude toward 
war” variety 
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SCORING THE RORSCHACH INK-BLOT TEST* 

Development Health Inquiry, Weston Reset ve University 


Marguerite R. Hertz 


While the Roischach ink-blot test has interested the specialist 
engaged in the field of peisonality since its inception in 1921, it has 
not piogressed as rapidly as had been anticipated. Several reasons 
for the letardation in the development and application of the test 
have been suggested by various investigators from time to time 
It is claimed, foi example, that there is no adequate guide or manual 
to direct the examiner The method of administration and of scor¬ 
ing lias not been sufficiently standaidized Norms are grossly in¬ 
adequate. The various claims for many of the diagnostic categories 
have not as j'ct been reliably and statistically confirmed 

The Roischach Test was originally based on an expeiiment with 
405 subjects, 231 men and 174 women, of whom 117 were "normal 
persons” and the otheis mentally drsoideied cases. In the original 
manual (25), the method is explained and the eaily experimental 
lesults summarized. The method was subsequently described and 
elaborated by Ilehn-Eschcnbuig (4), Lopfc (17), Muller (21), 
Loosli-Ustcii (16), Pfnhlci (24), Juan os and Soriano (13), Oescr 
(23), Beck (1), Vernon (30), Salas (28), Mandowsky (18), 
Keu (14) and Monnier (20). 1 

The method of administration of the Rorschach test was treated 
in another paper by the writer 2 It was pointed out that the ad¬ 
ministration lias not been standardized to the point where all exam¬ 
iners apply the method in the same way Variations in instructions, 
in the method of presenting the blots, in the accompanying conver¬ 
sation and suggestions, in the attitudes of the subject, in the length 

•Received in the Editorial Office on April 3, 1937. 

Tor a summary of the work done up to January, 1934, lcfercncc should 
be made to Vernon, P E, Unt J. Med Psychol, 1933, 13, 89-118, 179-200 ; 
271-291, or to lleitz, M R., Psychol Hull, 1935, 32, 33-66 For references 
from then to the present lime, see Vernon, P E, ) Meat Set, 1935, 81, 
894-920 

3 IIcrl?, M R The Roischach ink-blot lest, Cli, IV, unpublished thesis, 
1931 Western Reserve University Libraiy, Cleveland, Ohio. To appear 
in Child Development 
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of time allotted—all affect the militant psychogram Tlicic can be 
little doubt that the test can progress only if a standardize,l method 
be developed which may be used universally bv all Rm-.clinch 

examiners. . 

In similar manner, the method of scoring lias not hem developed 
adequately. Rorschach responses are 'cored Recording to (mu cate¬ 
gories. UO the mode of apperception (//', D, Dr, Do, DS) t (b) 
the quality of the apperception {F, M, C, CF, FC. I M). (,) 


TABLE 1 


Key io tup Rorschach Simdoi.s 

Symbols Interpretation 

German French English 


I, Mode of apfciccplion 


G 

G 

W 

dG 


dW 

D 

D 

D 

Dd 

Dd 

Dr 

Do 

Do 

Do 

Dzw 

Dbl 

DS 

, — 

— 

DrS 

Sukz 

Succ 

Succ. 

Erft 

Types de App, 


Perc. 


II. Quality 

of apperception 

F 

F 

F 

F+ 

F+ 

F+ 

F— 

F— 

F— 

B 

K 

M 

Bkl, 

Kp. 

Md 

F (Fb) 

F(C) 

F(C) 

Fb 

C 

C val 

FbF 

CF 

CFval. 

FFh 

FC 

FC val. 


whole apperception 

whole apperception determined from 
interpretation of detail 
normal detail, i e., part of blot which 
is frequently perceived 
rare detail, i.c, part which is rnrcls 
or unusually perceived 
oligophrenic detail, i e , interpretation 
of a part of a body where the nor¬ 
mal subject gives the whole Imtlv 
space detail 

rare space detail, not used In Ror¬ 
schach 

order in which (lie different modes of 
apperception fallow each other 
formula expressing (lie relative num¬ 
ber of different modes of apper¬ 
ception 


form apperception—stimulated by form 
of blot 

sharply perceived forms 
poorly perceived forms 
movement, kinesthetic interpretations 
interpretation of detail involving 
movement 

chiaroscuro—interpretation determined 
by differential shading of hlnck- 
gray, more rarely color 
li interpretation determined by color onl\ 
1 color-form, interpretation determined 
by color first and then form 
i form-color, Interpretation determined 
by form first nnd then color 



MARGUERITE R. HERTZ 


17 


TABLE 1 ( continued ) 

Key ro the Rorschach Symbois 


Gei man 

Symbols 

French 

English 

Inteiprctation 

IFb 

2C 

2C 

total color score, according to the 
numerical values assigned 

Farbeti- 

Choc- 

Color 

Hesitation or stupor at appearance of 

schock 

cou lull r 

shock 

first color picture, more rarely with 
other colored pictures 

r /cF+ 

%F+ 

%F+ 

100 F+ 

(F+) + (F—) 

Erlcbms- 

Type dc 

Type of 

Formula expressing the lelations be- 

tv pus 

carac- 

terc 

Psychic 

(Affective) 

Reaction 

tween movement and color scores 

xB> yFh 

xK>yC 

xM> yC 

Introversive type, movement being 

\B< yFb 

xK< yC 

xM< yC 

Extratensive type, color being greater 

\B~ xFb 

xK= xO 

xM— xC 

Ambiequnl type, color being equal to 
movement 

OB ,OFb 

OK OC 

OM -OC 

Constricted type, no color or movement 

xB . yFl> 

xK yC 

xM ■ yC 

Dilated type, many color and move- 

(x and y 

represent diffeient numci- 
ic.il quantities) 

ment 

III Content of afipcitcpiiott 


T 

A 

A 

entire animal form 

'I'd 

Ail 

Ad 

part of an animal form, not an an¬ 
atomical reference 

%r 

9&A 

56 A 

percentage of stereotypy, 

100 ( A + Ad ) 

R* 

M 

II 

II 

entire human form 

Md 

lid 

lid 

part of human figure, not anatomical 

%M 

9611 

fo H 

percentage of human figures 

100 ( 11+ Hd ) 

R* 

An at 

Anat 

Anat 

strictly anatomical forms 

(corresponding 

abstr 

abstractions 

translations) 

alph 

bot 

cave 

coloi 

cl 

fire 

ft 

geog 

alphabetical forma, letters 

botanical forms, plant life, flowers, 
trees 

cave forms, holes, valleys 
colors 

clouds, mist, fog 

fire forms, explosions 

fountains 

geographical forms, maps (also under 
Wr.) 
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German 


TABLE I (coiiiwtied) 

Key to tup Rorschach Syudois 

Symbols Jnterprelaliim 

French English_ _ 

gcol, gcol«gic.il funriM, rocks 

ice ice forme 

ml mountains, hills 

no, mini hers 

obj small concrete object*, not otherwise 

classified 

Sc landscape, scenery, generalized stenes 

st statues, monuments 

str. structures, architecture 

sym, symbolic forms 

vol i volcanos 

wr. water forms, risers, lakes, seas 

{) pnrentliescs indicate imaginary forms 

etc. 


IV, Originality of apperception 
Ong. 0 0 

Orig + 0+ 0+ 

Orig— 0— 0— 

%Ortg. %0 %Q 


I I I 

V Bannl P 

Antw. R R* 


Original answers 
good original answers 
poor original answers 
perccntnge of original answers 
Original 
R* 

individual answer* 

Popular or common nnswen 
Total mimhcr of content respnimes 


the content, and (d) originality (O) or banality of icsptmst* (/’), 
The Rorschach symbols, abbreviations and formulae herein used are 
those employed at the Brush Foundation. Table 1 summarize 1 ; 
them, giving their equivalents in German and French studies. 

In order to score, it is obvious that not ms or standards me 
necessary on which to ba c c judgment. The F-\- for example, ac¬ 
cording to Rorschach is the form given by the majority of normal 
subjects with the greatest frequency The normal detail (D) is 
that which is selected most frequently by the majority of people 
while the original answer (O) is the response given by one pci sun 
in one hundred Obviously, the norms for these factors must be 
ascertained before any scoring can be done. 

Unfortunately, such norms are not available in published fonn 
in sufficient number. The few standards that arc to he found luve 
been based on small and highly selective groups and have not yet 
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been universally accepted. It is indeed cunous that despite this 
dcploiable lack of norms for scoring the test, it has been extensively 
used both in research and clinical practise. 

T.hc scoring pioccdure generally followed by most examiners is to 
refer to the onginal manual (25) and to Obeiholzer (26) and to 
score responses by compaiison with the samples and suggestions offered 
in these publications. It should be pointed out that the manual 
contains only 27 iccoids Scoting in this manner is highly indefinite 
and uncei tain, diffeient criteria being applied by diffeient examiners 
who must lely upon their experience and “intuition” Obeiholzer 
(26) says, for example, “femulations cannot be rigidly classified 
Even with great expeiicnce, the 'ubjcctive conclusion by analogy 
cannot be entiiely avoided.” 

It is obvious that no matter how conscientious the examiner 
may be, inaccuiacics aic bound to occui. Many examinets try to 
ieduce the amount of cnor by helping each other define criteria 
fo: scoiing. Thus Beck and Levy (1) checked on each other, and 
Obeiliolv.ei checked on them. Meltzcr (19) lepoits that he semed 
lus iccoids foi stuttcicrs in the light of Rorschach liter atm c sup¬ 
plemented by suggestions and advice from Beck. Othci examincis 
icfci to the samples of lesponses which arc included in vaiious 
Roischach publications. 

Obviously, this method of pioceduic is loose As Beck (3) 
obseivcd abioad, Roischach examiners took “liberties which are 
inconsistent with and foreign to the scientific approach,” Practical 
application to clinical proceduic must be senously hampeied bv 
such lack of umfounity. Dimmick (33) fot example recently tiied 
to apply the test to thiec clinical types of dementia piaccox and 
concluded that the test will be valuable for personality diagnosis only 
when more objective classification of the responses is possible. In 
woiking with the test, he found the scoring too subjective, especially 
foi F-F —, Do, 0-\- and O — 

Some examine!*, use lists of norms which they have amassed. 
Such lists have been published by Loosh-Ustcri (16), Linares Maza 
(15), Salas (29) and Gardner (8). Meltzer (19) also reports 
that he .idheted to statistically piepaied tables which have not, how¬ 
ever, been published. In the most recent summary on the Rorschach 
test, Vernon (31), still recognizes the need for tables of responses 
fiom lcptescnlaUve gioups in order that some degiee of objectivity 
in scoiing be attained, 
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There are some Rorschach examiners, however, who prcfri the 
subjective, artistic, and intuitive approach. Wells (32), for example, 
feels that despite the subjectivity of the Rorschach method, it is one 
which should be emphasized “if the theme of 'personality' tests is 
to get out of the tangle in which the premature recourse to statistics 
(or in less amiable terms, the substitution of statistics foi insight) 
lias enmeshed it.” He points out, therefore, that the ndministtutor 
and the Interpreter of the test must be artistic and intuitive and 
must display a delicate critical sense. 

One generally experiences difficulty in trying to get an objective 
score in any fice association test. The test is purposely designed to 
permit wide latitude of response and free play to the imagination 
The ink-blot test is no exception. Subjective evaluation is inevitable- 
and even desirable in inteipreting the final seoie. Hut a KM to he 
reliable must exhibit some degree of unifoimity and must be amen¬ 
able to a fairly objective scoring so that it may he used efficiently by 
all test administrators Therefore, while no attempt to adhere to 
a rigid stereotyped procedure should be made, it should he regulated 
to a degree of efficiency Further, although subjective iiUerpicUtion 
of the test results is desired ultimately, an objective and adequate 
scoring will reduce the necessity for subjective evaluation and thus 
place the test within the bounds of reliability and pi actuality. 

Many investigators as Muller (21), Lopfe (17), Heck (1-3), 
and Vernon (30, 31) have recognized these serious limitations of 
the scoring proceduie and have tried to outline criteria for scaling 
certain of the Rorschach categories. Hertz' summary (11) of tin- 
literature up to 1934 indicates the gross inadequacy of the cntcria 
which have been expounded to that date. Mcltzcr (19) has subw- 
qucntly suggested certain improvements and modifications in the 
scoring system which would tend to increase tile objectivity and 
reliability of the scoring As already indicated, Vernon's latest 
resume (31) emphasizes the uncertainty and subjectivity of the 
Rorschach scoring even to this date 

Since it was recognized that one of the most urgent needs for the 
Rorschach test is the standardization of the method of administration 
and scoring, especially the determination of objective ciitni.i for 
scoring and the development of adequate tables of responses fiom .i 
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jepiescnintivc gioup, the 11 tush Foundation 8 undertook such stand¬ 
ardization as pait of its icscaich project on the basis of the Rorschach 
tecoids of 300 Junioi High School students, 150 boys and 150 
girls, selected as lepiesentative of average Amcrican-boin white 
childicn. These subjects wcic selected at random as to chronological 
age, class standing and school grades. Reference should be made 
to a pievious paper for a description of the group which shows dis- 
tiilnitions according to chionological age, sex and intelligence quo¬ 
tients, all of which approximate the noimal curve (12) 

It is obvious that the success of any scoring method devised 
depends in large measure on the facility, accuracy, and the uniformity 
of the admimstiation of the lest It was therefore neccssaiy to per¬ 
fect if possible the method of giving the test before attacking the 
problem of scoring. 

Refcience has alicady been made to the report on the standard¬ 
ization of the method of administiation as developed at the Brush 
Foundation. In brief, Personal Data Sheets, Record Blanks, and 
Summaty Sheets weic prepared foi quick and efficient recording of 
all ncccssaiy data. Systematic and uniform directions were prepared 
and mcmoi iml. A tiial blot was introduced to make the responses to 
the fiist card more comparable with the rest of the responses, and to 
establish a more favorable mental set at the beginning of the test. 

Diagrams weic made for each blot, parts of the blot being assigned 
symbols in the foim of Icttcis and mimbets for indicating the exact 
location of the detail selected foi interpretation. These diagrams 
weic utilized in giving the test. Figuie 1 is a reproduction of the 
diagiam for Caid II. It may be observed that (S) represents the 
side figures, (3) the upper red figures, (4) the bottom middle red, 
(2) the middle space form, (12) the black projection top center, etc. 
In addition the “V" was used to show the position in which the 
caul was held, the apex always representing the top of the caul 
Answeis were lccouled, using these symbols, thus: 

Card II "two men dancing (//')" 

"a cloven {S)veUh n red hni (?)’ J 

V "a kino’s head (7)’’ 

“a top ( 2 )" 

V "a peacock (2?)" 

"a rabbit (5)" 

“I lie HiuhIi I-omul at i Dll is the cent ml partner in the program known os 
the Developmental Health Inquiry of the Associated Foundations, Western 
Reserve University. 
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V25-bud"fi8ure,boMom center 
31-cwtef boliofn 

FIGURE 1 

Diagram for Card II 

Finally, the reaction time was recorded from the time the card 
was presented until the first response was given. Two minutes were 
allotted for each card. 4 

Problem . Standardization of the Method or Scoring 

The next problem was to determine upon a standardized method of 
scoring The responses of the 30D students were therefore subjected 
to statistical analysis .and qualitative study, and ft method of scoring 
was evolved which would enable different examiners to score Ror¬ 
schach records in the same way. 

Frequency Tables for each blot were constructed containing all 
the responses. Construction of these tables involved:— 

I. Preparation of Catalogues in which answers were recorded 
on separate cards and arranged according to their respective 
location on the blots, 


‘For further details on the method of administration of the Rorschach Teat 
as modified at the Brush Foundadon, refer to note 2. 
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II. Picpaiation of "Preliminary Lists” on which answers were 
so arranged that thcii numciical frequencies might be readily 
computed, 

III. Deteimination of the criteria for the evaluation of the test 
factors, 

IV. Final determination and constmction of the Frequency Tables 
for use in sconng. 

I Cataloguing Responses 

Each subject had been assigned a serial number, 1 through 300 
EveiV lesponse given by a subject was recorded on a separate cata¬ 
logue caul by using this scnal number. The location of the poition 
of the blot selected foi interpretation was indicated in the upper left- 
hand coinci by means of the symbol used on the diagiams Foi ex¬ 
ample, foi Caul II, a icsponse of "a sunset ove> the mountains neat 
a lake” was recoided in its entirety on a card labelled in the uppci 
left-hand coiner "V II W” meaning cnid held upside down, Whole 
Not only was cveiy icsponse recorded in this manner, but every 
item of a icsponse, an item being defined as every foim which had 
actually been given by a subject. For example, the above response 
was also recorded on scpaiate cards thus- “V II 4”, "V II 5” and 
“V II 2 ” r ’ Fm this one response, then, foui caids were prepared 
In this mannci, eveiy form and every icsponse which had been ex¬ 
pressed verbally appealed oil sepaiate cards, the location appro- 
pi lately designated in the cornci. Below each answer oi item of an 
answci, tlicic appealed m columns the scnal numbcis of the sub¬ 
jects who had given that leply. If a paiticular answei happened to 
he the first icply given, the senal number was wiitten to the left 
in the red ink; if it was not the fust answer, it was written to the 
light in giecn ink. 0 All scnal numbers of items were enclosed in 
paicntheses to indicate that these did not constitute an entne answer 
Tabic 2 is a copy of two index cauls with their lespective tabulations 
taken fioin the catalogue files 


“The symbols used refei to those adopted l>y the Brush Foundation and 
are taken directly from the prepaicd diagrams See Figuie 1 
"Answeis were thus classified on the basis of whether they were given 
first or subsequently Thionghoilt tills paper they arc accordingly desig¬ 
nated as "first nnswers” and "other answers” This was done in order to 
study the lest from the viewpoint of the first icaction given to the blots 
This subject matter has been defeircd for treatment upon another occasion 
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TABLE 2 

Reproduction of Two Index Cards Usfd IN THE Tabulations for the 
Frequency Tables 

V W Buiterflj 


* 4 

40 

73 

111 

139 

163 

191 

9 

41 

74 

114 

142 

164 

194 

12 

42 

78 

US 

144 

165 

195 

13 

47 

84 

116 

146 

107 

196 

14 

48 

89 

117 

147 

168 

198 

16 

50 

91 

119 

148 

171 

199 

IS 

51 

95 

120 

ISO 

173 

201 

19 

55 

98 

123 

152 

174 

202 

20 

58 

99 

125 

153 

176 

207 

23 

<50 

103 

126 

157 

177 

211 

25 

62 

104 

130 

1SS 

179 

217 

29 

61 

107 

131 

159 

181 

218 

24 

66 

108 

134 

161 

185 

219 

37 

69 

110 

138 

162 

188 

221 


222 

249 

286 


11ll 

226 

250 

283 

24 

172 

232 

256 

28? 

20 

178 

233 

257 

290 

13 

187 

234 

258 

292 

46 

200 

235 

259 

29+ 

55 

201 

236 

260 

298 

57 

208 

237 

263 

299 

61 

225 

240 

264 


67 

253 

211 

270 


90 

255 

242 

271 


102 

279 

244 

275 


106 

280 

215 

278 


109 

288 

248 

285 


122 



X (20) 

Man wiih hands up, 

over head 

* 1 

»*2+ 

** 111 

(+2) 

36 

193 

167 

42 


173 

59 

205 



207 

(175) 

(108) 

(212) 

1S8 


214 

191 


24! 

195 


252 

209 


(261) 

300 


265 



275 



290 



293 


* Numbers appear in red, indicating first answers 
** Numbers appear in green, indicating "other” answers 


Yellow index cards were used ns indicators to separate the ics- 
pcctivc parts of the blot which had elicited a response, Each yellow 
caul was labelled on the piojcccing flap with the svmbol of the 
detail to which it referred, corresponding to that on the prepaid! 
diagrams Thus for each ink-blot, location-divisions were prepaid!, 
separated by yellow indicators. A section foi whole answers alwn\ s 
preceded those for details. 

>' ^he catalogue caids with answers were placed in their proper 
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locatioii-divibionb Within each location-division, anbweib wcie classi- 
Iicd into contenl-ffi oups according to the content of the responses.— 
human, animal, anatomical, natural and aitificial forms, these divi¬ 
sions being sepalated by colored markers, red, blue, green, black 
and yellow respectively. Within these content-divisions, answers 
were arranged alphabetically. 

Cards were next regrouped in each content-division, according to 
simdaniy of foims ("form-class”) following the scheme— 

I. Animate forms 

A Homan forms, whole or pails 
13 Animal forms not human including 

1 foui-lcggcd animals 

2 bats or buds 

3. crustaceans as crabs or lobsters 
4 small fish 

5. large hsh (whales, senk, etc, difftienl in form from no 4) 

6. frogs and toads 

7. turtles 

8 insects oi bugs (Hies, beetles, butterflies, moths) 

9. snake forms (reptiles, crocodiles, lizards, alligators, snakes) 
10 worm forms (worms, caterpillars) 

11. sponges 

12 proio/on and unicellar animals 

II, Anatomicnl forms ' 

III Inanimate forms 

A Single items 

1. natural forms (such ns botanicnl forms, clouds, geograph¬ 
ical forms, mountains, water forms, etc,) 

2 artificial forms 
II, Generalized scenes 

All cards were arranged accoidmg to these new divisions in the 
content-division, in alphabetical order. 

II Preliminary Lists 

After all answcis and items of answers had been rccoidcd in 
then appropriate categories, lists were prepared for each test blot 
with 15 columns providing foi the following notations. 

I. Location symbol 
II Position symbol 

III Response 

IV Reference numbers (in blue) to notes 

V Hist Response, number of times given ns a first answer 
VI First Response, numbei of times given as an item incorporated in 
a first response 

VII Othei Response, number of times given as an entire answer, not 
the first 
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flying rats 0 1 11 

flying kangaroos with 

fake -wings 0 1 11 

reference numbers appear in blue ** frequencies for the form-classes appear in red 
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VIII Other Response number of times given as an item im«i|mrn(cd hi 
other responses . 

IX Sum of all entire answers given (V + VII) 

X Sum of all items given (VI + VIII) 

XI Total of all items and answers (IX + X) 

XII. Score for W, D, Dr, Do, DS 

XIII Score for F+ and F— 

XIV Content symbol or abbreviation 

XV Score for 0+, 0—-, F. 

Table 3 reproduces one page of the>c prcliiiuiMiy lisS taken 
from the records of Card V. Responses were written in appro¬ 
priate columns It will be observed that all the answers pertaining 
to “a person" were listed in alphabetical order under that heading 
which represents the fonn-class. The frequency foi each response 
and foi the foim-class was computed, the latter being written in 
led ink. For example, an answer in terms of “a per on" was given 
once as a "first answer," ten times as "other answeis," never as 
"items,” the total being eleven times in all. Sinul.uU, "flung ani¬ 
mals" was given no times as "first answer,” tinee times .is "other 
answeis," totalling tluee times in all. 

It should be noted that Column IX gives the total number of 
answers given to the blot and was the figuic used in determining 
the distinction between normal and rare details. Column XI iepre- 
sents the number of times any reference was made to a paiticular 
kind of re'ponse and summarizes all the forms given. It was this 
-figure which was used in determining good or poor hums and 
originality or commonness of icsponsc. 

In this manner, lists of all responses were arranged for each 
card On the basis of these, definite criteria were formulated for the 
different test factors 

III Determination of Criteria for the Evaluation oi 'jiii 
Rorschach Test Factors 

A Scoring the mode of appeiception. 

1. Whole answers (W), 

Answers were scored "whole" where the subject indicated that 
the entire blot had been interpreted, not a part of it. Ficqtietuh 
a whole was given at once, thus: “a bat” "a flotvei," "a,, mi gel,” 
no details being mentioned. At other times, the whole figure was 
interpreted followed by descriptive details, as for example for Card 
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III, "two bullets setvnig, holding fray, bodies bent, thin necks , and 
funny noses At times, details were seen successively and then all 
jumped into a whole coordinated idea, as for Card I, ”a witch at 
the side, rmolhei on lids side, a pole in the centei-^why it must be 
witches bunting something at the stake, 11 These answcis were scoied 
“IF ” When, hnwcvci, it was evident that the whole had been built 
up fimu a detail m a number of details fust, the answer was scored 
“dll'" mcaniup built up from one or moie details. 7 

2. Detail answcis, noimal ( D) and laic detail (Di ), 

All answers to paits of the blots were scored detail answers 
I)i tmction had to he made between the normal details ( D ) and 
the laic details (Di) 

Roi-chach’s instructions were “noimal details are those selected 
most fiequcntlv by a noimal group of subjects'* (27). This sug¬ 
gests a quantitative and statl'tical criterion Beck (3) points out 
that thcic aie two possible criteiia for the Di, u a ) unusualness, 
such as is inherent in si'/e, position, or a qualitative feature, b) in¬ 
frequency." The qualitative criterion has not as yet been experi¬ 
mentally investigated. 8 Most workers use the quantitative standard 

Lopfc (17) called all details normal, interpretations of which 
made up 1/22 of all those given to the blot Those details, the 
frequency of which was less than 1/22 of the total were considered 
intc details Fm Card II, for example, he received 4-65 responses 
from his subjects lie took as his dividing line between normal and 
laic details, 21 m 1/22 of 4-65 He decided that all paits of the 
blots which weic selected for inteipietation more than 21 times were 
noimal He explained that he selected this fraction because it gave 
icsults which weic most like those which had been obtained by 
Roischach with adults and he believed it would be practical to have 
Miiulat icsults foi comparative puiposes 

Lopfe's ciitcrion of 1/22 was accepted by Loosli-Usteri (16) in 
distinguishing hci noimal and raie details. She had to use his 
cnteiion since hei study involved a comparison of her data with his. 


T Hcrk (2) tins shown dial some blots tend to elicit more Ws tlinn otheis 
It is therefore neccsH.uy to weight this factor according to the blot. lie 
lists values statistically computed (o be used instcnd of W, 

"In the first issue of the “Rorschach Research Exchange Service" (35), 
Di Klopfci and his associates discuss qualitative criteria foi this categoiy 
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Even using his criterion, however, her normal details did not agree 
entirely with those of Rorschach or with those of Lopfe. 

Beck (3) claims to use a quantitative criterion, also, though he 
thinks it necessary to investigate experimentally which is the more 
valid, the quantitative or qualitative Vernon (30) finds this criterion 
of frequency unnecessary. He suggests another scheme of '•coring, 
namely W- j- to Tefer to the whole blot, IV — to the greater part 
of it, D-\- to a large portion and D — to a small detail, the examiner 
computing under which of these categories the response should go 

Gardner (8) decided to score as rare (Hr) all portions of the 
blots mentioned less than five times by his 300 subjects. 

The Brush investigation adopted a quantitative criterion The 
actual number of times specific details were selected for interpreta¬ 
tion were tabulated for each blot, frequency distributions prepared, 
graphs plotted and studied to locate where the break seemed to 
come between the most frequently selected details and the rarely 
selected details. Figure 2 shows the graph for Card II, 'Fable 4 
the summary sheet upon which it is based. 


Summary 

TABLE 4 

Shbpt 1 Frequency With Which 
Interpretation 

Dftails 

are Smart) i or 

Total no. 

Card II, of times 

Symbol of Detail selected 

Score linscil 
on 20 per- 
reiiulc 1 ‘nleriim 

S 

side figure 

88 

D 

3 

red figure on top 

136 

1) 

30 

"heel" of red figure 

2 

Hr 

32 

narrow red just above block 

3 

l)r 

IS 

"leg 1 ’ of red figure, top 

5 

Hr 

15 + 33 

"legs" of red figure, together, 
top 

5 

1 + 

33 

"leg” of red figure, top 
black figure at sides 

5 

Dr 

5 

237 

n 

4 

bottom red figure 

139 

n 

2 

middle space form 

75 

ns 

S++ 

black plus bottom red part 

2 

Dr 

8 

projection, outer edge of black 

30 

Dr 

24 

profile, outer edge of black 

1 

Dr 

22 

upper half of black figure 

6 

Dr 

10 

“head” part of black figure 

3 

Dr 

1 

"paw” of animal toward center 

28 

Dr 

I&16 

"two paws" pointing in middle 

11 

Dr 

12 

projection, center top 

66 

1) 

12+2 

projection top center with 
space form middle 

2 

D-I-DS 

17 

narrow lighter gray streak in 



top projection center 

2 

Dr 
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Frequency value for each detail 
FIGURE 2 

Card II — Frequencies with which Details are Selected for Interpre¬ 
tation 

Valions pciccntiles were located for each distribution The 20th 
percentile was selected as critci ion, since it appeared most consistently 
to be near the breaking point of the line. AH details with a fre¬ 
quency above the twentieth percentile were consideied noimal de¬ 
tails Thus in Card II, Table 4 show's that the Side Figure (5) 
was selected for interpretation 88 times, the red figure top-(3), 136 
times, the black figure-(5) sides, 237 times, the bottom red figures, 
139 times, and the piojection center top-(22), 66 times These weic 
considcied noimal details, the otlicis, larc details 
Table 5 picscnts the list of noimal details for each ink-blot as 
determined by the criterion adopted. 
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TABLE S 

SUMMARY OF NORMAL DETAILS AS DETERMINE BY T.LF 20IH PUMNTILH 

Criterion 


Card Location* 


I S Side figure 

C Center figure between 
sides 

21 Upper third of side 
figure 

2 Projection of side figure, 

"wing® 

31 Upper third of center 
figure 

15 Lower iwo-thirds of cen¬ 
ter figure, “bell 1 ’ 

17 Darker form in centei 
"lady’s figure” 

II S Side figure 

5 Black figures at sides 

3 Red top figure 

4 Bottom led figure 

12 Black pointed projection, 

middle top 

2 Middle space form 

III, S Entire side figure 

5 Red middle, “butterfly” 

4 Red figures, upper cor¬ 
ners 

1 Black part, middle bot¬ 

tom, “negro heads” 
card reversed 
Z Side figure, “leg" 

3 Middle part of black 

side figure 

IV l "foot 51 figure, sides 

2 Middle projection 

4 “Snake" projections, sides 

3 Top part of “foot” figure, 

“toe” part 

5+5 top center, "face" 

V. S Side figures 

Z Two bottom projections, 
middle 

1 Top middle figure, “head 
of rabbit” 

13 Side figuies without ex- 

tremitics 


Card Luca t mu'* 


(VI continued) 

$ “Head” part of side 

figure, card reversed 
24 Lighter gray figure, cen¬ 
ter, bottom 

22 Top of upper third, 
"snake's head" 

2 Large projection extend¬ 
ing outward at sides 

VII 1 Toji llnnl of side figure 

2 Middle third of side 

figure 

3 Bottom third of side 

figure 

1 + 2 Top two-thirds of side 
figure 

3 + 3 Bottom third of whole 
figure 

VIII 1 "Animal" figures at sides 

4 Top middle gras 
3 Blue middle 

20 “Rili-figurt" nr "fisfi 
hone,” middle of grn\ 
blue 

2 Reddish top of ied- 
orange, Middle bottom 
2+5 Red-mnnge, middle hot 
tom 

IX. 1 Brown port, top third 

2 Green part, middle third 

3 Pink port, bottom third 
10 “animal's fare" in green 

on border of brown 
cl "clirws" in brown, pro¬ 
jections extending in¬ 
to center 

13 Pink bottom, outer pnr- 

lion 

^ Pink purl, bottom with 
center figure, “tree," 
card reversed 
x 1 Pink portions 
. , J f’ rn >' figure, center ton 
y ' Gray figures together nt 
lop, including projec¬ 
tion (30) 

_ 5 Bine figured, center 
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Caul 


TABLE 5 {continued) 

Location* Card Location* 


6 One of side extremities 
"leg” figme 

30 Piohlc, under contour 
VI S Side figure, half of lower 
two-thirds of whole 
S-hS I. inver two-thirds of 
whole 

I Upper third of figure 
(' Center part through 
6 Darker black part of 
center top, “snake" 
figure 


3 Gicen figiues, centci 
bottom 

12 “Rabbit’s face” in gicen 
center bottom 

20 Lighter green, center of 
gieen figure bottom, 
when reversed, “<i 
person” 

6 Blue figures, sides, “spi¬ 

ders'* 

A Gray figures, sides 

8 Oi angc figmes, sides, 
bottom 

7 Yellow figures, middle 


®I oration symbols icfer to diagrams used at the Brush Foundation for 
recording and hunting responses See Figure 1 These diagrams have been 
reproduced in Booklet containing the Frequency Tables to be used in 
Scoring the Rorschach Ink-blot Test which can be obtained fiom the Brush 
Foundation, Cleveland, Ohio 


3 Space details ( DS) 

'Flic space details Rave little difficulty It was generally clear 
when a space foim was selected foi intcipietation The subject 
cithci pointed to the space foim giving his answer or indicated the 
space upon cautious questioning of the examiner. Foi example, 
Caul II, middle space form, "a tap!’ Caul VII, middle space foim, 
"a lamp," Caid I, white around the black silhouette, "the ocean “ 
all xveic t e.ulily recognized as space foi ms When tlieic was any 
doubt as to whether space details weie involved, the following ques¬ 
tion was applied to the response: "Could that answet have been qiven 
if the spare foi ms had not been specifically seen?” 

When it was evident that the whole blot bad been inteipieted in 
conjunction with the space foi ms, symbol rr TF(DS)” was used 
Obeiliolzci and Baen/agei (26) used the symbol rr Gzw” which 
couesponds to this. When space foi ms seemed to be moie dominant, 
“DSCTV)” was employed. When the white spaces seemed to be 
entirely responsible for the answers as m ”ocean” “water” oi 
“lake!’ they were designated as "DS/' 

4. OliqopJnenic details (Do). 

The oligophrenic details (those details where only paits of bodies 
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are given where most normal subjects see whole bodies) were easily 
scored, once the lists were tabulated. Since wholes and parts of 
wholes were listed and placed together, it was readily determined 
from the numerical frequencies whether whole figures had been given 
more frequently than parts. In Card I, for instance, “a wing” for 
the side projection was scored Do because most subjects saw the en¬ 
tire figure, either as a "person with wings/' or "a bud with wings," 
or an "angel with wings" Consulting the lists, the numerical fre¬ 
quency for "wing" was so much less than that for the other whole 
figures, that it was evident that it was the rare answer rather than 
the usual Similarly, for Card V, "a wing of a but to fly” foi the 
side projection was a Do because the numerical frequency for the 
whole butterfly showed that most people sec the entire form lather 
that just a part. Again, in Card VIII, "feel of some animal” for 
the "feel” of the side figure winch is gertcially seen as a whole animal 
was scored Do. 

Many responses of parts of bodies were not oligophrenic details 
in Rorschach’s sense, because it was more “noimal ,J to give these 
parts than the wholes. Again, the numerical frequencies on the lists 
showed this. Card VII, top third, for example, was commonly 
interpreted as "a person's head,” few subjects giving a "whole per¬ 
son'" for that side of the blot Hence this was not considered a Do 
response but rather a D response. 

5. Summary 

Once these criteria were definitely established for each of the 
modes of apperception, the responses on the lists were scored. First 
the class-divisions were scored in red Thus in Table 3, semes for 
"one person,” "two persons” “two persons” card reversed, "one 
animal” "animal skin” "two animals” and "flying animals” appear 
in red Then each response was scored W, D, Dr, Do, or DS. 

B, Scoring the quality of apperception. 

1. Form ( F ). 

Rorschach distinguished between forms sharply perceived (/«'*}-) 
and forms poorly perceived {F —) on a statistical basis. Aecmding 
to Rorschach, a good form peiception is a response given hv a 
majority of healthy adults T+ is held to be a criterion of clearness 
or keenness of perception. Rorschach makes it depend upon fie- 
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Card II — Frequency with which the Same or Similar Forms are Given 


qucncy, implying that the frequency of the form shows whether 
that foun corresponds to a cleai perception of a majority of normal 
adults. Accoiding to Roischach, the forms given most fiequentlv 
by normal subjects aic good foims and arc considered "standards” 
foi judging otlici foims Those that aic better than these "standards” 
arc designated plus and those which are poorer, minus Thus this 
designation is given paitly ns a jesult of empirical and statisical 
procedure, partly because of the judgment of the exam in ei (25) 
Rorschach frequently admits that subjective estimate must enter 
in the determination of the good and poor foims. In fact observa¬ 
tion of the soiling of this factor in his manual discloses many in¬ 
consistencies Ldpfc (17) aigues that only after long piactisc with 
the test and only aflci comparison with the data of other investi¬ 
gator and especially with Rorschach's recoids, will it be possible 
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to attain sufficient objectivity m judgment. According to Loosli- 
Usteri (16) on the other hand, subjective estimate plajs only a 
small role. Oeser (23) seems reconciled to the fact that a certain 
degree of subjectivity is inevitable in scoring F-. No hard and 
fast rules can be laid down. 

There are a certain number of forms oil cadi plate (hilt 
are seen by nearly everyone. These are called H*. Olliers 
have to be judged on their individual merits, Oil die whole, 
experience shows whether ihc form 19 really vague or far¬ 
fetched. One can always question Ihc subjects and so come 
to a decision (23). 

Beck (3) appreciates the difficulty in storing F- b .mil F — with¬ 
out a standard list and reports glaring inconsistencies observed in 
the work in Zurich Meltzer (19) reports that he scores F-\- m 
the light of a frequency distribution of form responses. His lists 
have not been published, however. Gaidncr (8) arbitralily deter¬ 
mined that a blot or portion given the same form five times (in re¬ 
sponses of 100 subjects) was I'’-}-; nil others were scored F without 
designation 

It is obvious that there is still much subjective estimate involved 
in scoring the form answers and there is urgent need for a standard 
list of good forms. Such a list was prepared in the Bi ush investiga¬ 
tion for the age gioup studied, based on the frequency distribution. 

As indicated above, Column XI of the preliminary lists gives tile 
"frequency criterion’ 5 since it summarized the total number of times 
references had been made to certain forms. It will he recalled that 
the responses had been arranged according to the nature of the 
content, and further, according to a preconceived classification de¬ 
pendent upon similarity of foim On the lists, the frequencies for 
the form-classes had been summarized in red. This red figuic, thcic- 
fore, in Column XI indicated the frequency with which paiticulni 
forms had recurred and thus was taken as the "frequency value” for 
the forms (see Table 3). 

Frequency values were arranged in a distribution mid giaplis weie 
made and studied for each blot in order to locate that point where 
a break seemed to take place, separating the most frequently pci - 
ceived forms and those less fiequently perceived. Figures 3 and 4 
present graphs for two of the ink-blots. Percentiles were located 
for each distribution and fiequencirs and percentiles summarized 
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FIGURE 4 

Card VJII — Frequency with which the Same or Similar Forms are 

Given 

on a separate sheet. All frequencies that fell at the 50th peicentile 
were considered good fomis. Foi most blots, tlie median seemed to 
fall between 11 and 15. Theicfore all fiequencles of 13 or more 
wcic considered good form (i'H-). 

Foims which did not lcceive a high ficquency had to be judged 
as “bcttci” or “worse" than the “norms." Often responses were 
given which had a low numeiical frequency but which wcie ob¬ 
viously like the good forms. Foi example, the iesponses weie ex- 
picssed in different words, as “scene" "landscape" ''mountains and 
forests in the distance" oi "panotama." In ordci to scoie these 
forms in an objective manner, anothei ciitciion was adopted. 
Gioupings wcie made for all forms of like kind given as a whole 
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TABLE VI 

Appendix; Caku V—Groupings of tiip Same o*_Similar Form Imaopry 


Note Symbol 

Response 

Column IX 

X 

1 

One person seen 

in center 


W 

person 

11 


c 

person 

2 

(11) 

1 

head, face 

2 

(2) 

1{F) C 

head, face 

8 


5 

cars 


(D 

2 

legs 

2 

(4) 

S 

costume 


(?) 


XI 


11 

13 

'1 

8 

2 

6 

7 


XIII 

I-4-* 

!• + 
P+ 
l T 
P+ 
F+ 

in¬ 
i'4- 


w 

s 

6 & 7 


Two persons seen 

persons 

persons 

feet 


F—• 

6 6 F— 

l (G) 7 F— 

6 (2) 8 F— 


3 


W 

C 

1 

s 

s 

5 

2 

2 


One animal seen, 


stretched out 
animal stretched out 

S 


S 

FT 

FT 

animal 

3 

(2) 

5 

FT 

head of nn animal 

4 


4 

ft 

ears of an animal 

3 


3 

FT 

horns 

2 

(3) 

5 

FT 

legs 


(U 

1 

+ 

ears 

3 


3 

IM¬ 

feet 

8 

(9) 

17 

F-1- 


W 

S 

5 

s 

6 
7 

6 k 7 

S 

S 


Two animnls 

two animnls seen together 6 


animal Z 

part of an animal 4 

animals, without heads l 

feet 16 

feet G 

feet of animals 6 

dogs 3 

animal’s body 2 


F—* 

6 r— 

(0 a F— 

4 FT 
(1) 2 F— 

16 FT 

(1) 7 F-H 

(2) 8 FT 

( 2 ) 5 r— 

2 FT 


flying animal 
W flying animal 

W bat, bird, butterfly 

W wings 

W insect of some kind 

C body 

1 butterfly’s bead 

5 feelers 

2 feelers 

S wings 

Two flying animals, 
card reversed 
W two birds 

2 bird’s heads 

S Part of a chicken 


3 


3 

FT* 

FT 

118 


118 

PT 

2 


2 

FT 

2S5 


255 

FT 

2 

(2) 

4 

F-l 


(0 

1 

r-i- 

1 

(5) 

6 

FT 

3 

(2) 

5 

1- 1- 

4 

08) 

22 

F-! 


( 4 ) 


" d - Bhowi " e !t h ” l ’ plic " bl ' 10 ,ht ■""« „„il 
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or m any of then details with a summaty of the frequency of each. 
These wcic added to the preliminary lists in the form of an ap¬ 
pendix, icfciencc being made to them in the lists in blue ink in 
Column IV. Table 6 presents a page from the appendix to the 
list for Card V. By consulting these groupings, it might be de- 
teimined whether a foim was -j- 01 — despite the fact that its 
numciiuil frequency was lower than that which the numerical 
criterion demanded. For example, "flying animal” given only three 
times would he F — according to the numerical critenon. Yet 
"bat,” "bird” and "butterfly’ were given 118 times and insect, 225 
times, showing that "flying animal" is plus. 

It was likewise observed that despite the use of the two cnteria 
already icfcncd to, there were some few icsponses which could not 
be scored objectively. 'They were responses which had a low numeri¬ 
cal frequency and which could not be compared with any of the 
gioupmgs in the appendices. Subjective estimate had to determine 
tile quality of these responses. For example, Caid V, "an ornamental 
dish on a stand," or Caid VIII, the small space foims in the center 
of the card, "a milk bottle' wcie icsponses given only twice each, 
yet wcie consideied F-\-, 

In order to reduce the cuor involved in such subjective pro- 
ccdmc as much as possible, the scoring was done by three judges, 
independently. The examiner scored each response in the lists in 
the appropriate column (Column XIII). The left side of the 
lists wcie turned down once, and another judge scoicd them. The 
sheet was again folded over and a third judge scoicd the icsponses 
When the judgments were compared and disciepancics occulted, two 
other judges were consulted befoie the final score for form was 
decided upon. 

Sutnmaiy fo> the determination of and F —. 

Three cutciia were used for the determination of good form: 

1. All foims which received a frequency of 13 or more were con¬ 
sul cied good forms and scoied F-\-. 

2. All foims which received a low frequency but which belonged 
to a similar group oi class wcie scored as that gioup was scored. 

3. All foims of low numerical frequency, where theic was no 
basis foj comparison with the same or similar forms, weie scored 
according to the concur rent estimates of from thicc to five judges. 
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2 Movement Responses (M). 

The movement factor is one of the most important in the test; 
it is also the most difficult to score, Rorschach (25} advise-, that 
movement answers arc “engrains of movement in prior evpeiiencc, 
seen, imagined or carried out by the subject himself. 11 The hint or 
parts of the blot must be seen as if in movement. The -uhject 
must feel the object to be in motion. In Card I, for example, 
’'two forms of angels with fluttering wings " and Card II, "two 
fools dancing together‘ are movement responses Often, the sub¬ 
ject himself explains that he experiences movement. He mnv even 
show by his actions or conduct that movement has been seen and 
felt. 

Rorschach specifies that "movement occurs almost always with 
human beings or animals having human characteristics.’* However, 
on occasions, there may be movement with animals or even life¬ 
less forms,'—plants, objects, even geometric figures and isolated lines. 
Further, Rorschach’s movement factor is tardy found with small 
details. If movement is expressed, it is merely a secondaij embellish¬ 
ment. 

JRorschach cautions that care must be taken not to view even’ 
movement that is mentioned as a movement response. Any tespouse 
m which an active verb appears In the present tense need not he a 
movement response. Answers such as "a duck that goes into the 
water" "a dog which snaps at a butterfly," "a flying bud,” "an 
aeroplane in flight” or "a mountain spitting forth ft)e” in most 
cases are not movement answers according to Rorschach, They arc 
form answers, the interpretations being based on the form of the 
parts alone, and the statement of movement is often nnlv some 
secondary association. 

To score an answer as movement, the examiner must be assured, 
then, that a primary feeling of movement really determined that 
particular response. The subject must feel motion in some wav. The 
movement must appear to be actually executed, so that there ap¬ 
pears to be a reciprocal change of position of the parts of the Mot 
As Beck (3) explains, "there is represented in the response an actual 
experience, in which the individual himself is, in the fantasy, en¬ 
gaging in some activity, conscious or unconscious.” Thus, "two 
men fight" is a movement response only if the subject actuallv ex¬ 
periences the movement “A bandmaster” for Card IH, reversed, is 
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a movement answei, because the form of the blot alone could not 
have pioduccd that response. Movement was seen, the hands 
stietched up in the air, as if leading a band. 

Even if no actual movement takes place, but the response im¬ 
plies sti am 01 potential movement, it is considered a movement re¬ 
sponse. ”A man lying down or standing nj>” is, for example, a 
movement response. 

Some investigatois do not adheie to this orthodox view of the 
movement factor. They scoie as movement, any lesponse in which 
movement is indicated, whethei it be a human being, an animal or 
object. As a lcsult, much confusion exists in scoring this factor and 
many disciepancies may be observed in the litcratuie on the subject 
Card VIII, foi example, is fiequently interpreted as “an animal 
climbing ovei locks or going up a tiee. JI In some rccoids it is scored 
form, in otheis, movement. Peiusal of Loosli-Usteii’s records (16) 
shows that she restricts herself to Roischach’s original specifications, 
scoiing many lesponses which expiess movement veibally as foim 
answers. Ken (14) on the other hand, does not adhere to the 
oithodox view and scores many responses where movement is ex- 
piessed, as movement. 

As Beck (3) so ably points out, the scoring of tins factor is veiy 
important since it is one of the most fundamental elements in the 
whole Rorschach system of personality diagnosis. There must be 
some unanimity of opinion in scoring it, if the whole system is to 
mean anything. 

Some investigators assume that intelligent subjects can tell whether 
movement has been involved oi not. They question their sub¬ 
jects cautiously. Unfoitunatcly, the subject cannot always help 
because lie is not always awaie of the experience of movement 
Loosli-Ustcn (16) leports that she scoied many responses as move¬ 
ment, even when the subject denied that movement had influenced 
his answei. She did not feel that her young subjects were capable 
of intiospection Beck (3) also points out that the movement mav 
be unconscious Questioning may elicit answers which are meiely 
aftci-thoughts, not really what actually was felt at the time the 
answer was formulated. For this leason, he docs not tiust the sub¬ 
ject’s introspection He again suggests research on this subject, 
to detcimine statistically, what movement responses are generally 
given. Levy (3) on the otliei hand, does not find this difficulty in 
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dcteimining “felt movement” in Rorschach’s sense. Seeing of animals 
in movement, he claims, does not represent "felt" movement; a biul 
with wings outspiead is not “felt” movement, but men moving m 
lifting up something is 

In some cases, doubtful answers mnv be compared with others 
to see whether F or M predominates in the whole record. "In cases 
in which it is questionable whether a mere form response m a 
combined response is present, nothing further can be done than to 
write F for the time being, and to correct it, later perhaps, aficr a 
comparison with all the responses given" (26). It is evident that 
with this procedure, subjective estimate may enter to such a deg ice 
that it may determine the whole psychogram. Heck's objection 
(3) to this manner of scoring certainly seems to lie justified. Lew 
(3) on the other hand approves of this common piactisc. If a move¬ 
ment tendency is observed in a subject’s results, lie is willing to con¬ 
clude that the doubtful responses have been influenced by movement 
In fact, he prefers this procedure to Heck’s suggestion for some 
statistical determination of movement responses (3). 

More research is obviously necessary to determine upon adequate 
criteria for scoring the movement responses. In the absence of 
"norms” or "standards," the following criteria were used in dctcimin¬ 
ing the movement factor in the records of the Brush investigation: 

1. Responses were scored movement where the language indicated 
“felt" movement in a human figure. 

2 When movement was expressed with other response*—with 
animals, natural forms, or objects—comments of the ex¬ 
aminer which were wiitten on the record, answers to cautious 
questions, and explanatory remarks of the subjects determined 
whether or not movement had been involved, 

3 Where change of support or position of parts of the blot 
was clearly indicated, movement was inferred. 

4. Where the subject indicated by word or gesture or both that 
he actually experienced movement, strain, or tension, move¬ 
ment was indicated. 

5. The general criterion applied was,—would this answer have 
been possible if movement influences had not been opeuting. 

6. In a record where there wcie numerous movement responses 
which could not be challenged, a movement tendency was 
assumed and doubtful responses were scored movement. 
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7. Fiom experience, some responses were recognized as move¬ 
ment an s we is generally given by subjects and scored as such 
by Rorschach and by subsequent investigators. If the subject 
did not actually express the movement, cautious questions 
weic asked in order to verify the influence of movement. 

Experience with “normal” groups or subjects has impicssed the 
wliter with the value of having the subject help as much as possible 
in dcteimining the factois involved in a response. By word or gesture, 
lie frequently indicates whether movement or only form was instru¬ 
mental in the interpretation given. Occasionally, this is not pos¬ 
sible No doubt with subnormal or certain mentally disoidercd sub¬ 
jects such procedure is never possible 0 

3. Coloi Responses ( C ) 

It was not difficult to detcimtne whcthei a color answer had been 


"At present, the Brush Foundation is experimenting with finer differentia¬ 
tions of tins movement factor Movement responses are scored in three 
Vi ays ■ 

M refers to movement of human or animal forms according to the 
critciia specified above 

(M) refers to any implied movement, strain or tension 

m refers to movement in nature, natural or artificial happenings It 
seemed ncccssnry to elaborate upon Roischach's original movement factor 
to include other foims of movement because such factors seem to have diag¬ 
nostic significance. 

In a icccnt conversation with Dr. Bruno ICIopfer (New York City), he 
reported that lie was making further differentiations in this movement 
category, distinguishing between actual movement, movement tendency, 
"dynamics in happenings,” and ccitain kinds of shaded responses closely 
allied witli the movement factor 

In the last issue of the Rorschach Research Exchange, Klopfcr and Sender 
(3+) differentiate between M or Movement of humnn beings, FM or Foim 
tending toward movement which appear to include human and animal forms, 
and in or minor movement, this last referring to a) expressive qualities in 
parts of human and animal forms ns "grinning faces” or "pointing fingers” 
and b) passive happenings as "explosions, collisions, falling objects.” 

The writer has also had correspondence with Mary Hunter from Hono¬ 
lulu, in which she states that she is of the opinion that it will be necessary 
to innkc additional differentiations in this movement factor, possibly M, 
FM and MF to indicate the degree of F included with M as in the case 
of the color nnsvvers. 

Finally, in a recent note by Thornton, G R (36), he presents statistical 
evidence which points to the conclusion that a belter measure of movement 
is obtained by including all responses which otherwise correspond to Ror- 
schnch's concept of movement response, whether their content is human 
or non-human. This is in accordance with the suggestions contained in the 
criteria cited above. 
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given when color was expressed. "A pink pig," green water, ’ and 
"coloi ed butte>fly" were answers which showed at once that colot 
had influenced the inteipretation to some degree. 

Id, however, no color was indicated, the examinei had to determ¬ 
ine whether or not there were any coloi influence*. Judgment had 
to be used, also, in making the thiee color diffcientLitions. Was 
it pure color that influenced the answer? Or was it both form and 
color, the form being predominant (FG )? Or was it more coloi 
than form (CFP 

Pure color is, of course, easy to recognize. " This is ivatci, because 
it is gieen /' "this is Russia because it is ted on my map/’ and 
“jello " aie obviously pure color answers. 

FG and CF are not as readily distinguished. As all cadv indi¬ 
cated in a pievious papei (Note 2), piopcr administration of the 
test is extremely helpful in the scoring of these responses. The 
examiner must get as much assistance from the subject as possible 
at the time of the examination. Rorschach permitted questioning 
the subject after the test was completed Manv examincis follow 
him in tins manner In the Brush investigation, however, it was 
found more effective to ask "safe” questions after each card was 
returned rather than to wait until the end of the test for all questions 
Frequently a subject gave from 40 to 50 responses. He was apt to 
foigct by the end of the examination what had really influenced a 
particular response, color or form. 

In this experiment, every care was taken to make these decisions 
dining the examination. Cautious questioning almost always gave 
the necessary information Of course care was taken not to suggest 
the classifications in these inquiries If these “safe” questions did not 
elicit adequate information, further questions were asked at the 
end of the examination. These had to be more direct. Rorschach 
himself suggested one question “Would this look like a butterfly to 
you if it were not red9" Beck (1) thinks that all questions should 
be indirect. Vernon (30) on the other hand, sees no harm in asking 
the subject directly whether color was involved or not. In this 
investigation, only indirect questions were resorted to. Questions of 
this nature were asked: " What made yon say this looked like a 
butterfly?" "If it ivere like this (pointing to the black), would it still 
be a butteifly?’’ " Suppose it were like this, (pointing to another 
color) would it still be a butteiflyf” 
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As with movement, some investigators depend upon the tendencies 
displayed by the subject in the rest of the record Loosli-Usteri (16) 
applied the gcneial lule of assuming that if a record contained many 
ptimaiy colot responses (G), it was more piobable that a doubtful 
response was a CF than a FC Rorschach permitted this icfcience 
to the recoicl for the doubtful answeis (25), In this experiment, only 
when the lest of the lecoid was heavily weighted with coloi answeis, 
C and CF, was it assumed that the doubtful answeis were CF lathei 
than FC. 

Finally, many investigators rely upon their experience and their 
observation of bow other examiners score similar responses in liter- 
atuic. Loosly-Ustei i (16) for example, admits that in most cases, she 
proceeds by analogy. In this connection, Beck (3) suggests another 
research problem, i.e., determining statistically, tables for these 
various coloi catcgoncs and deciding expenmentally which proccduic 
is best, intiospection oi frequency tables. 

In this cxpci iment, then, the cxaminci depended (1) upon explana¬ 
tions given by the subject eitlrci voluntarily or in answer to questions, 
(2) on the coloi tendencies displayed by the subject in the lest of 
the iecoid, and (3) upon her own experience and observation. Fre¬ 
quently the subject explained gratuitously "The coloi is theie al¬ 
though I suppose the form isn't so good,” "This is the sunset because 
the lays shoot out and it is the coloi of the sun” foi Card II, "these 
flags at c hung to a pole, they seem all tom and weather beaten” for 
Card VIII, "these ate blue pillows, not much the shape of pillows , I 
guess the blue lemuided me of out pillows at home,” Caid VIII. 
Such explanations helped immeasurably in determining the coloi 
scoie 

Of course, sometimes the subject could not account foi his answei 
At other times, be would insist upon color only when the experience 
of the examiner made her relatively certain that some foim was in¬ 
volved. Foi example, an answer of "sunset” for the led bottom, 
Caid II, inverted, was explained by one subject as "the sun because 
it is all ted, no, it is not the form of the sun” Yet this same sub¬ 
ject did not inteiprct the other icd poition on the same card, as 
"the sun” Again, a subject would say that coloi did not entei at 
all in dctcimining his answer, when it appealed obvious that it did. 
For'example, Caid IX "this n sand (top biown), this is watei 
(middle gieen) and this is the sun, I suppose, (bottom icd)” was ex- 
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plained in tins fashion, “sand is sometimes piled high in a mound and 
c<m come to a point, and you can have round puddles of water/' For 
the “sun," all he would say, “You could have the sun that way.” It 
was obvious here, that color was much more innuenti.il and that the 
subject was just trying to justify his answer by fitting in some foim. 
The examiner must, therefore, rely to some extent upon his cvpci iencc 
with the test and must use his judgment and discrimination. 

Color scores may be good or bad, according to whethei the foims 
arc good or bad. Rorschach did not score color answers -j- m —. lie 
assumed that FC meant good forms and CP, poor forms. Experience 
with responses, however, shows that frequently even when color 
predominates, the form is good so that one may have CF~\- and 
CF — Generally FC is a good form. But, even here, form tnav 
predominate and color enter slightly, and yet the form he pool. Foi 
example, a reply of "snout of a dog” for the red “hittlei fly” figure, 
center, Card III, because “it looks like a dog is cowing toward you 
and this is shaped like his nose,—and it is t eddish, too, you must 
admit 1 ’ was scored FC — because the form seemed to dominate the 
answer and color entered admittedly, blit the form (according to the 
Frequency Tables) is a poor one. Again foi Card VIII, the red- 
orange figure at the bottom, the answer “butiei fly” which was most 
common, was scored FC- f- or CF-}- depending upon the emphasis 
given by the subject. 

As with movement, the color scores were not introduced in the 
Frequency Tables because, as indicated above, the examiner had to 
make the determination in reference to each individual. However, 
reference had to be made to these tables to determine the or •— 
score in the color combinations. 

4 C hi arose tire answers [F{C)]. 

Responses to the black-gray parts of the blots wcic designated 
F(C). These were readily recognized. The subject generally in¬ 
dicated when giving the answer or in reply to cautious questioning, 
that the shaded parts had stimulated the response, “This ts chinchilla 
because it is shaded that tuny," "This is a scene as if you are look¬ 
ing at it from a distance, the darket part being trees, the light a 
clouds,” “these ate hazy mountains as seen (torn the distance”; 
"This is a face, you can see in the dath and lighter spots, the features 
of a face /’—were scored F(C). For " clouds” or “smoke” or “gran- 
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it” cautious questions geneially brought out the fact that the 
shadings had influenced these responses and hence the F(C) score 
was applied. No finer diftcien tuitions wcie made foi the chuuoscuie 
responses in this investigation. 10 

5. Combinations 

At times, movement, colors, and shadings may all be involved 
togcthci in different combination m dcteimining the response given 
Rorschach included such cases where movement and coloi both in¬ 
fluenced the answci, but claimed that this occuired infrequently. 
Upon closer examination, he observed, either movement or color was 
pi unary, the othei secondary However, whcic both seemed to oc¬ 
cur simultaneously as with highly gifted individuals, foi example, he 
designated the score "MC” or "CM” accoiding to the answer (25) 

In the Brush investigation, when it was cleai that such combinations 
existed, the various categories were indicated. For example, Card X, 
"View of the bottom of the sea at Bcimuda You can see the coloi ed 
vegetation and diffeienl kinds of tiopical fish swimming atound, 
some pulling and claiuing each othei” was scoicd FC-fi- and M 
because these factois seemed to be equally influential in determining 
tliat answer. 

C Scot nig the content of the afpei cepiion 

Responses weie described according to the natuic of the content 
in Column XIV of the Fiequency Tables with abbieviations used 
according to a pieananged plan. Refeience should be made to Table 
1 foi a list of these abbieviations 

D Onginahty (0) and populanty (P) of i espouse. 

1. Originality (O) 

Rorschach’s critenon foi onginahty was that an answei occurred 

“Vernon (30) suggested tluit the shaded response he fuither differen¬ 
tiated into F Ch, Ch F, and Ch according to the emphasis placed on the 
form and the shadings and that a sum Ch be obtained just as with the color 
score. Guirdhnm (9) followed his suggestion in his study with epileptic 
subjects This category was studied in detail by Binder (5) who suggests 
furthci distinctions: "F (Fb), lid, F ltd and lid F” because they appeared 
to have special diagnostic values Following him, Ganz and Loosli-Usteri 
(7) score foi these different types of shaded response Klopfcr claims to 
have arrived independently at similar subdivisions of this categoiy. The 
Brush Foundation is now tentatively using the following, F (Ch), (Ch) F, 
and (Ch). 
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not oftener than once in 100 times. He differentiated between 
good original (0-}-) and poor original answeis (0-~) according 
to whether the form, movement, or form-coloi was good oi poor. 
He computed the percentage of original answers and indicated by 
"it” or "=f” which was the most frequent, the + or — (25). 

Experience with this category shows that it is not so simple to 
score as Rorschach believed Complexity of response and variability 
in language cause difficulty in determining oiiginalily. When is 
an answer one in 100—when the forms arc unique? when the wolds 
are unusual ? when different settings arc given to forms usually 
given ? Many questions come up when use is made of this numerical 
enterion. When, for example, an answer contains a form which is 
usually given but a different name is applied, the answer cannot be 
considered original An answer of "cobta" given once to a detail 
for which the response "snake 1 appears hundreds of times suicly is 
not original 

Most investigators deternune originality subjectively. Beck (I) 
reported in an earlier paper that in scoring for originality, he followed 
the precedents established by Rorschach, Obcrholzci and Levy. Bui 
on innumerable occasions, he had to rely on his own subjective esti¬ 
mate. In a later paper (3) however, he admits lie has discarded this 
category because it offered nothing he could rely upon with anv de¬ 
gree of certainty. Gardner (8), too, disicgarded this factoi, as 
have many other Rorschach examiners. 

Few standards of originality are available in published fonn. It 
is obvious that even if they were, they would not be applicable to 
every group. What is original for one age-group in one locality may 
not be for another 

Vernon (30) suggested an index combining both the original and 
the popular factors, an “origiriality-commonality index 1 ' as lie called 
it. Tables should be prepared of responses from n large sample, scvcial 
investigators determining a rating for each response in inference to 
goodness or poorness of originality Meltzci (19) determined upon 
a method which he claims made it comparatively easy to diffcientiaie 
O-f- from O — He introduced a new measure ( O-P) as a substitute 
for the O and P which he considered most inadequate. This in dev 
is a measuie obtained by assigning values based on a study of the 
frequency distributions of all responses, normal details as well a> 
wholes Frequencies of 15 or over arc assigned the value of 
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1, 6 to 14, 2, 3 to 5, 3, 2 the value 4, and 3 to 5, the value, 3, 2 
the value, 4, and 1 the value, 5. 

In the 13iush investigation, the onginal answeis were deteinuned 
statistically as the foim answers had been, using the same frequency 
distributions and the same graphs Just as the frequency critenon 
for good foi m developed around the 50th peicentile, the 20th pei- 
cenlile was used foi Lhc line of division between the usual foims and 
the unusual answers (sec Figuies 3 and 4) 

All foims with frequencies that fell below the 20th peicentile 
weie consideied onginal. With eight test cards, this percentile fell 
below foui, with one, below five, and with one, below six It ivas 
decided to considei all forms given tluee tunes oi under (in 300 
subjects) original forms. This corresponded with Roischach’s 
criterion of “one in one hundred." 

Responses were scored oi igmal when 

1. An oi dinary form was given but m a setting dctei mined to 
be unique by the frequency, one in 100 For example, Caul I 
was inteipreted as "Two men on each side clinging to each 
othei, This must be an aciobat act, in a show oi piobably 
at the cucus,” Frequently the side figuies rvere interpreted as 
persons” and the middle figuie as “a person,” but the com¬ 
bination was sufficiently unique to class the whole i espouse as 
an original. 

2. An oidmaiy setting was given, but the foims involved deter¬ 
mined to be unique by the frequency, one in 100. For example 
for Card X, an answer sometimes obtained was "some scene 
lindei wale The response "A scene tn Bemuula, as seen 
though the glass bottom of a boat, showing the coloied coial 
jeefs and the coloied vegetation, and the vanous tropical fish“ 
contained forms sufficiently diffcient to warrant the score, 
oi igmal. 

3 An cnthely unique configuiation was given. Foi example, 
for Card I, "north-wind puffing and blowing” was considered 
oiiginal as was " Test-tube " foi Card IX, center space form, 
and "Gaseous substances’’ foi the cntiic card 

Onginal answers weie Scored good or pooi (T ot —) according 
to the quality of the foim or foims included. 

Highly original answers winch appealed onLy once in the entire 
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group were scored Individual (/}• An individual answer was the 
only one of its land which appeared. 

At tunes, answers were scored original according to the above 
criteria, which obviously depended upon the subject's home envium- 
ment, training or specialization. Numeious anatomical founs, foi ex¬ 
ample, from a child whose father was a piofcssor of anatomy, had to 
be scored original These facts had to be taken into consideration, 
however, in the interpretation of the scoics Obviously, such re¬ 
sponses were not indicative of either originality 01 eccentricity, 

2 Popularity or Commo'nness of Response (P). 

Rorschach (26) suggested that a popular response was one given 
bv "one in three persons” Other examiners, as Lripfc (17), hoosli- 
Usteri (16), Kerr (14), Guirdham (0), and Guns (7), use the 
criterion one in six Most studies seem to take this latter cuterion 
foi their popular forms. Linares Maza (15) on the othci hand, uses 
one m five, Vernon (30), one in three. Garcfncr (8) aihitrmily 
scored P all responses given 25 or more times by his 100 subjects. 
Meltzer (19) discards the category as already indicated and uses a 
new measure, the (O — P index). 

It has frequently been observed that a response may contain a 
popular form, yet the entire response may not be popular. Foi ex¬ 
ample, in Card IV, a "boot” or a ,r foot” is popular, yet the iespouse, 
,! a deformed man with tiny head J crooked arms and tremendous fed” 
is not a popular response, strictly speaking. Again, for Card Hi, 
"Two men' is a popular response, but "Two men mhinff patents m 
a cauldron” is not only not popular, but is original. 

In attempting to establish a criterion for this test factoi, the Brush 
investigators resorted to the distiibution for the form frequency. 
Studying the graphs, the 80th percentile appeared to be a good 
criterion for the popular response (see Figures 3 and 4), 

With the test cards, the 80th percentile fell between 33 and 118 
The percentile values were aveiaged and the result 48.2 was taken 
for the criterion for popular answers. Therefore all forms given 
approximately 50 times were scored popular. Summaries were made 
of the popular responses for each card and for the entire set. Tabic 7 
summarizes the popular responses for each test card as dclcimined by 
the criterion adopted. 

Using the criteria determined upon for the oiiginality and popu- 
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TABLE 7 

Summary oi Popular Forms as Determined by 80 th Percentiie 

Criterion 


Card Location* 


I 

w 

Whole figure 


w 

Whole figuic 


s 

Side figure 

II 

w 

Whole figure 


S or 5 

Side figuic or black figure 
at sides 


S 

Side hgure 

III 

w 

Whole figuic 


5 

Middle icd figure 


2 

Side “leg” figuie 

IV 

W 

Whole figuie 


w 

Whole figure 


1 

"Foot" figure 

V 

w 

Whole figure 

VI 

w 

Whole figure 


s+s 

Lower two-thirds 

VII 

1 

Top thud of side 


2 

Middle third of side 


3 + 3 

Bottom Ihitd of whole 

mi 

1 

“Animal” figmes at sides 


4+4 

Top middle gray 
l “Rib-iiguic" with or 


3 + 3 


201 

1 without rest of blue 


2+5 

Red-orange bottom 

IX 

3 -l 

Bottom, pink, cntne pink 


or 

• or just outei 


13J 

portion 


10 

“Animal’s face” in gicen 
on border of blown 


2 

Gicen middle 

D3 + C+3 

Pink with center, card 
reversed 

X 

12 

“Rabbit's face” figure 


V20 

Card reversed, lighter 
green center of green 
middle 


6 

Blue figures, sides 

Orange figmes, sides 


8 


3 

Gicen figmes, center 


“Popular” Foim 
face 

bat, butterfly, moth, bird 
person 

butterfly 

bear, labbit, dog 
man, person 

persona doing something 
as picking, carrying, pulling 
butterfly or moth 
leg oi foot 

animal skin, hide, fin, pelt 
bat, butterfly, fly, moth 
foot, boot or shoe 

bat, butterfly, moth, bird 

animal skin, fur, pelt, rug 
animal skin, fur, pelt, rug 

face oi head of peison 

face or head of animal oi peison 

butterfly, moth 

four legged animal of some kind 
ticc, tree paits 

spine, libs, fishbone 
butterfly 


pci son’s face, head 

animal’s head 
person bending ovei 

tree 

a i abb it's face 


a man, a person 
ciab, spider 
dog, lion 

worms, catcipillars, sea horses 


*Scc note at bottom of Tabic 5, 
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larity of response, the answers were scored by the three judges, 
final dctcimiration made for each, and entered in Column XV. As 
with the forms, where disagreement occurred among the three judges, 
two others were consulted. 

It should be mentioned that not infrequently a popular form was 
included in an answer which in itself was not popuhu ; it might even 
occur in an original answei. In these cases, the scoic was enclosed in 
parentheses thus, (P), meaning a populai form is included in the 
1 esponse 

Responses not classified as popular oi original belong, of couise, 
to the intermediate range and have no designation in the column. 

Summary of the evaluation of the test sco/es 

1. Preliminary lists weie constructed in which even' response, 
every item in a response, and all classes of responses (grouped for 
similarity of form) appeared with their lcspective frequencies. 

2. Definite criteria were deteimined upon for certain of the test 
factors, based on the frequency values found in the Pielimuuuv Lists. 

a The 20th percentile was selected as the criteria to distinguish 
normal from uire details. All details with a frequency above 
the 20th percentile were considered normal details. 

b. Keenness of fotm perception was based on thicc cutcria,—(1) 
a numerical frequency of thntecn oi more; (2) similaiitv with 
groups of usual forms; (3) subjective estimate of tillcc to 
five judges in cases wlieie a numerical criterion was not applic¬ 
able 

c Originality of response was based on three critciia,—(1) a 
usual form in an unique setting; (2) a unique setting with 
usual forms, and (3) an unusual configuration without anv 
usual forms, in all three cases uniqueness being determined 
by the frequency one in one hundred 

d. AH forms given 50 times or more were consideied i out mo/t 
or popular forms. 

3. Qualitative criteria were suggested foi use in scoiing other test 
categories 

a, Whale answers were determined from the responses as recorded 
on the original record blanks. 

b Space details were those responses which could not have been 
given, if the spaces had not been selected for intequ eta lion. 
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d. 


e. 


Ohgophtemc details weie determined by consulting the lists 

foi the frequency with which the whole form and pan forms 
weie given. 

Colo, scales had to be determined fiom the responses and no¬ 
tations as recorded on the original record blanks 
Ccitain cnteiia weie suggested foi aid in determining the 
movement answeis These were applied to the answers as they 
appealed on the miginal record blanks. 

(1) An answer wheie the language suggested movement in 
a human figure was considered movement when the an- 
swci could not have been given if movement influences 
iiad not been operating. 

Movement expressed with otlici forms, not human, was 
studied in the light of the subject’s rcmaiks and answers 
to questions and observations and comments of the ex¬ 
amine 1 

Time had to be evidence that the subject had experienced 
the movement. 

Compaiison with othei answers of the subject disclosed 
whcthci theie was a tendency toward kinesthesis 


( 2 ) 

(3) 

(4) 


IV Tiie Completion or the Frequency Tables 

Aftei each response on the preliminary lists had been scored by the 
tlnce judges, or in cases of disagreement, by the five judges, the 
resulting scoies were copied on the index cards in the catalogues 
The next task was to arrange the responses in Frequency Tables in 
such mannci that they might be applied piactically in scoiing the 
test iccouls 

Aftei much pieliminaiy experimentation, which included arrang¬ 
ing responses alphabetically without considering location of detail, in 
gimips conesponding to the details of the blots, and in groups ac- 
coiding to the natuic of tile content of the response, it was decided 
to combine all these pioceduies Responses weie divided into gioups 
conesponding to the gioss divisions of the blots Within each of 
these divisions, responses were giouped according to the nature of 
their contend into the following geneial classification j 


I Animate forms 

A. Human foi ms 
H> Animal foi ms (not human) 
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II. Anatomical forms 
III Inanimate forms 

A, Natural founs 

B . Artificial forms 

Finally, within these subdivisions, responses were arranged alphabet¬ 
ically. Frequency Tables were prepared in this mannei foi the ten 
blots. From thiee to twelve lists were allotted to each ink-blot Fm tv- 
six lists were prepared in all. 

TABLE 8 

Sampie Pages Taken irom Frequincy 1aui.es 

CARD I, FREQUENCY TABLES DIVIDED INTO 3 LISTS 

LIST A, Responses to the WHOLE FIGURE and to the ENTIRE SIDE 
FIGURE 

W whole figure 

S side figure 

1/3 up upper third of figure 
1/2 up upper half of entire figure 

LIST B : Responses to the DETAILS IN THE SIDE FIGURE 

21 upper third of side figure 

10 lower two-thirds of side figure 

2 “wing 11 projections of side figure 

12 “head ,J part of side figure 

11 profile along outer edge of "head'’ part 

29 small projection along bottom edge of side figure 

18 profile, under edge of side figure 

6 space form, upper level 

7 space forms, lower level 

4- projections of side figure, joining it with middle 
5 projections bottom of side figure, joining it with middle 

LIST C Responses to the MIDDLE FIGURE and to DETAILS IN THE 
MIDDLE FIGURE 

C middle or center figme 

17 middle figure, 9haded part only 

31 upper third of middle figure 
1 claw-projections, top middle, outer projections 
9 clnw-proicctions, top middle, inner projections 

15 lower 2/3 of middle figure 

3 bottom center projection 

16 space form between middle claws 

31 space form between middle ami outer claws 

8 space fom* center of figure 

40 large space form, above entire middle of figure 
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TABLE 8 ( continued ) 

Samplf Paces Taken from Frequency Tables 


(human) 


CARD I LIST A' Reap™ Pwhe FIGURE and to the ENTIRE 


Pos Response L oc 

I. ANIMATE FORMS 

A HUMAN FORMS 
AV acrobats W 01 S 

angel (body in center 

& -wings on sides) W 

angel without a head W 

angels, (two) g 

angels with wings on 
them S 

angels with wings, 
together VV 

child) cn (sec “PER- 
SONS”) S 

clown's head YV 

dnnceia S 

dnnccis kicking 01 
hanging fiom 
ceiling W 

devil \y 

devil's hend W 

A> fairy because of wings S 

fairy because of wings 

at sides YV 

girls dancing (sec 

“PERSON”) S 

gills dancing, hold- 


around in circle 

W 

goblin 

W 

god's face, face of 


some god 

W 

luimnn beings (see 


“PERSON”) 

S 

human pyinmitl made 


Up of acrobats 

W 

liimlei 

S 

hunteis taking ani¬ 


mal a wav 

W 


WorD 


D 

W(DS) 


W 

w 

W (DS) 
D 


W (DS) 
D 
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TABLE 8 (ffiw/iMiW) 

Sample Faces Taken trom Frpquejjcy Tables 

(human) 

I A 


CARD I LIST A. Responses to the WHOLE FIGURE anil lo the EN'I IRh 
SIDE FIGURES 

1 2 5 4* 5 6 7 8 

Coil- 


Pos. Response 

Loc 

\V,I> 

F 

tent 

0,P 

lady (see "PERSON”) 

W 

w 

F+ 

II 


indy with wings 

W 

w 

F+ 

II 


ladies (see "PER¬ 
SONS”) 

s 

p 

FT 

II 

F 

ladies with wings, 
with capes flow¬ 
ing, With robes 

s 

D 

F+ 

II 

O’) 

ladies with wings, 
with capes, to¬ 
gether, dancing 

w 

w 

F+ 

II 

(P) 

ladies in the center 

holding men’s 
hands 

w 

w 

F+ 

II 


man (see "PERSON’ 1 ) 

w 

w 

F+- 

11 



^Column + has been omitted 


For example, Caid I was divided into three divisions, tlic whole 
figure, the side figines and the center between these sides, There foie 
the responses were divided into three lists, the fiist including all 
answers to the whole figure and to the entire side figuie, the second, 
answers to details in the side figure, and the thud, iespouses to 
the center part On the other hand, responses to Card X were 
divided into twelve lists, corresponding for the most part to the dif¬ 
fer ent colored portions. 

It should be mentioned that responses were frequently classified 
not only irr their proper alphabetical location, but also midei das- 
designations, such as botanical, structural, watei, fiie, geographical 
forms, and so forth, In this way, every effort was made to facilitate 
locating a response with the greatest possible speed. "Cfo islmas h eo“ 
for example, was tabulated under "CHRISTMAS TREE," uiidei 
"TREE'’ and also under "Botanical fotmsT Accoulingly, m.inv 
cross-tabulations appear This was done not only to assist in locating 
responses rapidly, but to make the tables suitable for other test 
material Inasmuch as the tables do not exhaust nil normal possi¬ 
bilities of response, class designations and cross-tabulations will 
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Hr 1 " SCOnne ° f ^ VClbal 1GSp0nses which d0 appeal in 
Frequency Tabics with their directions for use were thus as- 
mR ton if? P C 7 t S SnmplG PageS taten fl ° ni tllCSe lists show ' 

g toP sheet for Card I, and the fiist page of responses. It will 
be noted that each table is ananged in eight columns, as follow. 


Column 

Column 

Column 

Column 

Column 

Column 

Column 

Column 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 


Symbol representing position of card 
Response 

Symbols showing location on blot 

Description of location on blot 

Score which has been determined upon for 

W, dip 'j D, Df J j)s j and Do 

Scoic for good (+) and poor (—) form 

Indication of the nature of the content 

Score for ouginality (0) and populanty 

(P) 


Each page is thus appiopnately labelled and the tables foi each test 
caul aic assembled with a prcliminaiy survey giving the necessaiy 
cxpl fl nnt 10 IIS, 

I he Frequency Tables in then present foim lcpicscnt the standaid 
of noimahty foi the specific age-group and for the particular sample 
studied I hen use is to determine the scoie for the responses in 
respect to the following test factors- D, Dr, Da FT F— d-b 
0 ~, I, P. J J n " '”1-' 


V. Scoring Ti-st Records using tug Frequency Tarles 

The records of the Patrick Henry Junior H,gh School subjects 
could now be scored Ily means of the tables, scoies were assigned 
for the above c.ucgmies. By means of the qualitative elite.m which 
had been decided upon, tire othei Rorschach scores were determined 

The following pioccdme was adopted 

1 The examiner lead each response on a Roischach record, and 
determined whether the whole m a pait of the blot had been selected 
foi intcipictation The symbols indicated next to a response oi the 
(.lacings when used showed this. 

2 If it was a i espouse to the whole blot, a score of TV was given 


“Hound copies of Llicsc tables, in mimeoginphed form, aie now available 
and may be pm chased .u cost from the Biush Foundation, Western Reserve 
University, Cleveland, Ohio 
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3 If a pait had been selected, the examine: investigated to see 
which detail. 

4 The examiner then located the appropriate List to the Caul to 
which this response belonged, by consulting the top sheet foi cadi 
Card. For example, the answer "a bat” for Card I, was a Whole 
response to be found in List A. "A candy-jar” foi space-detail (2) 
Card II was located in List E, Card II. 

5. The examiner next dcteimined upon the pioper categmy to 
which the response belonged —human, animal, anatomical, natural 
or artificial. For example, "a bat” would be found in the list of ic- 
■.ponses containing animal forms; ,r candy-jat” in the List of aitifici.il 
forms. 

6, The examiner then looked in that section foi the response in 
its proper alphabetical place, "hat” under the ‘'J3V’ and "candv-jai” 
under the “C’s” 

It should be reiterated that the Frequency Tables were used to 
determine only the scores, W, D, Dr, Do, DS, F-\~, F — O-O —, 
and P To seme for othei Rorschach factois, it was neccssaiv to 
study the record of the subject with the notes and comments of the 
examiner and to apply the qualitative criteria which had been dt'tei- 
mined' upon It should be emphasized that most of the other cate¬ 
gories [M, FC, CF, and F(C)] include form. For example, "cloivns 
dancing” foi Card II is movement, yet form is ccitainly involved 
It was necessary to consult the tables, therefore, to determine whcthei 
the form in the other categories is -f or —. Thus the tables were 
utilized in determining the quality of the form included in othei 
categories, 

Thus the entire set of test records were scored. The Fiequency 
Tables as well as the individual tables summarizing the nounal de¬ 
tails and the popular responses were also utilized. It was found that 
after experience, the tables could be used easily and with reasonable 
speed. Scoring could be accomplished with preciseness and objectivity. 
It was likewise observed that after scoring about 50 records, it was 
not necessary to consult the lists for every response. The examiner 
learned the normal details and the popular responses for each test 
card. Most of the usual responses were likewise i cm ember cd. 

VI. Study of the Reliability of tiie Scoring Method 

Early in the study, when the Frequency Tables were in the course 
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of preparation, the examiner amt a second person instructed in the 
scoring system, scoicd the fiist 100 test recoids for the general Ror¬ 
schach factois, namely the whole, detail, space detail, foim, move¬ 
ment, and coloi answers without qualifications This scoring was 
based an ref cl cnees to the original manual of Roischach, to Rorschach 
and Obciholzcr (26) and to other investigatois 

The record blank was folded lengthwise at the light, making a 
flap one and one half inches in width, so that the column in which 
the score by the fust cxaminei appeared could not be seen. The 
second judge used this flap, thus scoring without seeing the records 
made by the fiist judge. 

Comparison of the two sets of scores for these general categories 
showed a coircspondcnce of 86 per cent. 

After the sconng method had been lefined, the Ficquency Tables 
compiled and all papeis scored by the writer, 100 test lccoids were 
again selected from tire group of 300, and rescorcd by still another 
judge who had been instiuctcd in the use of the Ficquency Tables 
and of the qualitative cnteua detci mined upon When the papers 
weic given to this judge, the right and left margins had been folded 
down so that she was unable to see any of the previous scoving, 

Compaiison of the two sets of scoies b}' the writer and by the 
third judge on 100 papeis showed a coriespondcnce of 93 per cent. 

The last judge repented that she icaddy learnt to use the Fre¬ 
quency Tables and that responses weic easily located. She found it 
piactical to memorize the table of Normal Details and the table of 
Popular Responses. She likewise repoited that the sconng foi most 
of the usual icsponscs was learned and that it was not necessaiy to 
use the Tables foi each iespouse which was scored 

VII. The Psychogram 

Results for each subject were summarized on special sheets provided 
foi that purpose This record represented the “psvehogram” of the 
individual. Table 9 is a copy of one of the summary lecords 

Responses wet e summarized, (i?) lepicscntmg the total number of 
answeis given by a subject. The total number of “items” m forms 
which had been specially mentioned was likewise summaiized. 

Roth the numbet and peiccntagc of JF t T), Di, Do , and DS weie 
obtained. 

The number of good forms and the pciccntagc of good forms 
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TABLE 9 
Scorino Sheet 


Serial Number—364.9 
Name— Brovin, John 
Age—13 

No of Responses—40 
No of Failures—0 

Mode of Response 

W 6 °Jo 20 

dW 2 % 

D 27 % 67 

Dr 1 % 3 

Do 0 % 

DS 4 % 10 

Apper. Mode W —D 
(Dr) DS 
Succ regular 


Intelligence 
W 8 or 20% 

%F+ 96% (87%) 

M 9 
C 4 

%A 45% 

% 0 + 20 % 

Apper. Mode W —D 
Succession reg, 

Rriebnistypus 
M C 9 ' 4 
Personality Data. 

I.Q 133 Otis 
IQ, 117 Cleveland 
M.A, 14—1 Porteus 
Ascendency -f* Sub¬ 
mission Test 
Form Board Score 94 
Woodworth-Matthews 
Inventory 

Discriminative 


Items—64 


Quality oj Response 
F 25 
F-f- 24 
F— 1 

%F+ 96% 

M 9 (7+, 2—)% 
Md % 

C 

CF 2— 

FC 4+ 

Sum Color 4 

F(c) 0% 

Color Shock No 
35 F-f {R} 87% 


P 7 % 18 
0 10 %25 
0+ 8 %20 
0-2 %S 


Score 0 


Rorschach Psychogram 
Group P, II. 

Date, Nov 20, 1931 

R T 7" (1st Response) 


Content 
A 16 
Ad 2 
18 % A 45 
II 6 
lid 6 

12 % He! 30 
Anal 


Obj. 3 % 8 
Arch 

Bot 2 % 6 

Geog 

Geol 

Fire 1 % 3 

Mt 

St 

Sc 4 % 10 

Wr 


Submissive 


V, Stable 

D 3, E 8; F 2 


Total Score 94 
Scores A 10; B 12; C 2; 


were computed, this latter according to the Roischach foirmiln 

asp, ■ 100 F+ 

0 . ' <*+) + (F-) ' 

borne investigators such as Ocser (23) prefer to use the formula 
100 (F-f) 

^-as a measute of the percentage of clcaily perceived 
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foims. The Blush examiners adhered to the original Rorschach 
1 a ted ^ ^ m ^ eaHy bUt t0day both P eicenta S e s are calcu- 

Tiie number of movement answeis weic summarized 

The color scores were likewise added Color scores were weighted 
accoiding to Rorschach s instructions: C = iy 2j CF = 1 FC = 
y The sum Coloi scoic was then computed. 

The content categones were totalled and the incidence of ceitain 
classes of forms computed as the percentage of animal foims, hu¬ 
man foims, and anatomical forms 


Finally, the numbci and percentage of O- J-, O—O and P weie 
computed accoiding to the formulae 


%0 JPH —h 0 — ) 

R 

ZoO- 1 -=- 

% 0 ~=_ 100 

R 

%P -l 00 Z_ 

R 

The customary practice was to indicate 20% ± or 20% rn 
according to which predominates, good original o. poor original 
answeis. lire separate percentages were computed in this project 
with the number and pcicentagc of popular foims 

Finally M was compared with Sum C and the “Erlebmstypus" 
determined upon. 


Conclusion 

The Brush Foundation initiated a project to determine the 
reliability and validity of the Rorschach ink-blot test The fir r 
problem embraced was to standardize the technique of the test For 
that purpose, 300 adolescent students of the Patnck Henry Junior 
High School of Cleveland were selected. They were chosen so 
as to obtain satisfactory distribution m point of chronological and 
mental ages. 

I he administulion of the Rorschach Inlc-blot test was modified 
so as to increase tlie uniformity in proccduie and the objectivity in 
scoring. Quantitative and qualitative criteria were determined upon 
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for scoring the various test factors, Frequency Tables were com¬ 
piled to provide standards of normality foi certain of the test 
categories 

Standardization of the procedure and of the technique simplified 
the administration of the test and increased the efficiency of the 
examiners It gave greater uniformity and objectivity to the scoiing, 
which later aided materially in determining whether the test is re¬ 
liable or valid. 

The Frequency Tables and the criteria adopted in scoring may 
prove suggestive to othci Rorschach examiners They mav be of 
value in scoring other Rorschach records. Stiictly speaking, of 
course, they apply only to similar groups of subjects, similarly 
selected. Until further norms are available, however, they may be 
used tentatively for other Rorschach material, keeping in mind the 
number and the composition of the sample upon which they arc 
based. 
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THE BODY JERK OF THE NEONATE* 

Department of Psychology, The Ohio State Umvastly 


Isabelle F Wagner 


Consideration of Previous Concepts 

It is characteristic m the study of infant behavmi to give names 
to casually observed reaction patterns and thereafter to use those 
names as if they referred to distinct, indisputable forms of behavior 
Often the original name, innocently enough, is used me ie ly for con¬ 
venience in referiing to such casually observed behavior; but subse- 
qrjent invesUgators seize upon the teim and icad into it a specific, 
well defined connotation which is henceforth attributed unjustly to 
tire originator of the term Consequently later investigators who 
have the temc.ity to examine more closely the behavior patterns thus 
named, usually discover that the behavioi in question is not so clear- 
cut and invaliable as previously assumed 

I his is especially tiue in the case of the body jcrlc, although 
superficially no difficulty is appaicnt. In this paper we shall examine 
some of the earlier concepts and determine from an analysis of a 
large gioup of data whether or not the specific patterns described 
actually exist, 

Dennis (5), after a careful review of the literature describing 
or classifying the i espouses of the newborn infant, appeared to find 
a clear differentiation between the “staitlc” and the “bodily jerk” 
each of which he described specifically. The “startle” refers to the 
surprise reaction of Pieyer, the "lJmklammetuttgsief!e\ > of Moro 
the “feai reaction” of Watson, the “Sclnecfoeactiov" of Cemach| 
Bulilei, Pcipci, and others, and the “staitrng” of Bryan The 
arms fly apaLt, fingers spread, legs extend, and the head is thrown 
backward In a nnnoi degtee of the startle, only the arms may be 
affected. Whether ciying follows seems to depend on the intensity 
and duintion of the stimulus. The staitlc may be elicited by loud 
noises and falling (Watson and Morgan), it may be a vestibular 
response (Moro, Magnus, DeKlcijn) ; it may he obseived when the 

‘Recommended for publication by F C Dockerny, and rceetved in tlie 
Editorial Office on April 20, 1937 
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infant is going to sleep (Bryan). It may result from touch stimuli 
(Preycr); from stretching hip and knee, moving othei bodily parts, 
or stimulating large areas of the body with hot or cold stimuli 
(Freudenberg) ; from a blow on the chest or abdomen (Frcuden- 
berg and Pciper); or from strong stimulation of any ictfcptor 
(Peiper). 

In the "bodily jerk/’ on the other hand, the arms and leg* flex 
stiongly and jcik upward in response to loud noise- Here aie in¬ 
cluded Champnevs* '‘spasmodic start" and Irwin's “body jerk," 

But it is possible that the apparent simplicity of Dennis’ classi¬ 
fication is largely superficial, and that the terms hoi rowed from 
other investigate is were not considered in the light of their original 
meanings An examination of a few of the individual concepts in¬ 
cluded in this bimodal classification indicates that the above diffei- 
entiation is open to question. 

Preyer (7) gave the name "fright" to the reaction to sound, and 
sometimes to touch, and described it as 1 movement of the eyelids 
starting, throwing up the arms, and screaming; vanons rlegicCs of 
this reaction are. quiver of eyelids; twisting of head; slatting, ac¬ 
companied by violent quivering of head, arms, and upper pint of 
body 

Blanton (1) found that the response to dropping consisted of an 
upward movement of the arms, and sometimes holding of the hie.ith, 
while in response to a sound the infant threw the aims forwaid, 
moving the entire body. She also described such responses as a 
"jump" and as "convulsive movements," but did not specify the leg 
movements involved. 

Watson (9) later described the response to noise or loss of sup¬ 
port as follows- catching of breath, clutching randomly with hands, 
sudden closure of eyelids, puckering of lips, and crying. No tiling 
is said here about the leg movements. 

Biyan (2) did not describe the “starting" to which she icfcncd, 
just as Cliampneys (4) had not described the "spasmodic stmt" 
which he declared resulted from any juT or vibration. Bryan found 
the reaction occurred to certain sounds and also m the ptoces*. of 
going to sleep. 

Buhler (3) observed that sudden m strong scnsoiy stimuli, as 
well a& rough changes in position, produced a convulsive tpiivenng 
or "contraction" followed by crying This "shock icaction” often 
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included the utteiance of a sound of flight Other types of “negative 
cxpicssional behavioi" or “flight” wcic: ( a) clooking of body, 
fiowning of forehead, straining of legs, making lists, fiim piessing 
togcthci of eyelids, ( b ) tin owing back of head, lifting up of body, 
stretching out of arms, spicading of fingers, opening the eyes wide 
It is not cleai heie that Buhlei was lefcning merely to the “staitle” 
dcsciibcd by Dennis, the “shock reaction” could well include the 
“bodily jeik ” 

In 1 1 win’s (6) analysis of the activities of newborn infants, he 
listed the “quick body jeik” but no “startle,” for appaiently “body 
jeik” was used as a more gencial teim including the othei as one 
of its foims In the “body jerk” theie is a sudden tensing of trunk 
muscles, hips and legs aic quickly flexed, likewise aims aic flexed 
and hugged to tile chest. Often the opposite leaciion occurs —aims 
and legs may be suddenly extended. All segments of the infant paiti- 
cipatc in the reaction. The shuddei, gasp, back arching, stretching, 
oi vocal concomitants aie hcie listed separately, not being consideicd 
essential paits of the icaction dcscnbed. 

What we have, therefore, is in icality a vaucty of responses to a 
variety of stimuli, where tenns such as “start” or “jeik” aie fre¬ 
quently used. All agree as to the suddenness and jerkiness of the 
responses discussed, but there is little agreement as to details. 

Iki sults of 'i he Present Experiment 

To decide whether or not theie aic distinct responses such as 
a “startle” and “body jeik” and to discover their essential chaiactei- 
istics, we have lecoidcd all the “jeiky” i espouses made by 197 new¬ 
born infants to ovci 5000 scpaiatc picscntations of a vanetv of 
tactual, pain, olfactory, and audrtoty stimuli Foi 97 of these sub¬ 
jects the jerkv iespouses were dcscnbed specifically The details of 
the experimental procedme, subjects, and appaiatus arc given in an 
cailiei aiticle (8). It is sufficient to note here that iccords consisted 
of a pneumogiaphie cuive, stimulus, and limning annotations con¬ 
cerning observed behavior, all iccorded on a moving polygiaph tape. 

Those iespouses which were finally tabulated for the present study 
included all icaptions involving a jeik or sudden tensing of the trunk 
.is well as some form of limb movement These reactions weie 
listed with icfpiencc to whethci they were elicited by one of the 
experimental stimuli or by a stimulus not apparent to the cxpci i- 
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center_that is, with reference to their occurrence immediately 

following the presentation of n specific stimulus, or somewhere be¬ 
tween successive presentations, Howevei, m the succeeding analysis 
these two groups of jerky reactions were combined, since careful 
inspection revealed no consistent differences between the two sets. 
In other words, so-called "spontaneous” jetk.y movements are not 
qualitatively different from those elicited by stimuli externally 
applied. 

First of all, the 368 jerks which were described in specific detail 
were examined to determine whether or not they could be grouped 
into specific patterns. 

TABLE 1 

Per Cent of Occurence or Various Patitrws ae Jerky Reactions 
Pattern Humber Pe> Cent 


“Startle’' 

65 

17.7 

“Bodily Jerk’ 1 

65 

17.7 

Opposite 

SI 

13.9 

2 Arms, 1 Leg 

32 

8.7 

2 Legs, 1 Arm 

8 

22 

Am Only 

15 

4 1 

Leg Only 

7 

1.9 


To ascertain the number of ”< tajtles,” as dcscuhed be Dennis, \vc 
included the following icspoircs, regardless of any other components 
involved: arms and legs extended; aims extended and legs tatsed; 
arms extended without leg movement. Of the 368 responses onlv 
17,7 per cent fit into this classification; of these, 1.1 per cent me 
aim extensions without leg movements. 

In Dennis 1 "bodily jerk” classification were included all responses 
involving flexion of arms and legs, again regardless of other pattern 
components. By coincidence, we find the same per cent—17.7—as 
of "startles.” 

But these two classifications, loose though they arc, include only 
a third of the data. There are 51 cases—13.9 per cent—where 
leg and arm movements are opposite; that is, legs extend while arms 
flex, or vice versa There are some asymetrical patterns as well; 
there are eight instances of movement of both legs and one aim 
(2.2%), if we make no distinction between flexion and extension, 
and 32 instances (8.7%) where both arms and only one leg move, 
In 15 cases (4 1%) arm movement occuis without leg movement; 
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this does not include the foui cases classed as "startles '■ but H 
include one case of /in K eis only one of , , does 

’—« WK=a-s: 

^»«±t=WS!aasi 

t leg quick twist anti inspnation, with light hand adducted ovei 
lace, extension and stiffening of legs, followed by flexion of legs and 
adduction of left arm, tightening of eyelids, jerk of head to ight 
and slight st„ of aims and legs, quick flexion of legs, , * 

up ve,t,c.Il, ovc, face, and left aim clutched to body 

Even the foicgoing classifications have inherent difficulties which 
lender the Rioupings rather .utificial. If we looked for examples 
coneuiient cveiy detail with the desenptions given by Denffi™ w 
should 1,aye only one 01 two of each! To get a semblance of agree¬ 
ment we must discaid such facto., as vocal concomitants, deep in- 
spna ion, oi gasps, head movements, and eyelid, mouth, and otlic. 
ac ,d movements. Furlhcimine, we must omit the fingei-sp,ending 
facto,, winch occm, ,,, less than half (30) of the "startles,” wlic.e 
aims extended oi abducted; it may even occur (16 cases) where 
the aims aic flexed oi adducted 

Moi envoi, it is often haul to distinguish flexion fiom extension 
and abduction ion, adduct,Only those who have attempted to 
desen,c the infants limb movement can icalizc the difficulties ,n- 
olvcd in vcihahviiig these th.cc-dimcnsional movements If vcihcal 
movement—lifting la.smg of limbs—is also included, even fewer 

of^r" l ’ C | C n Cdl . “ ar r an<l Jcffs "E° apart” (abduct) 

° TI i S J 10nR . V Without hemp: “jeiked upward." 

he differentiation would become even moie involved if the in¬ 
tensity oi vi|roi of the iesponses wcie considcicd. Most of the in- 

VCSt,K,lt0,S US,n K a ^e “stai tie" o, "body jc,k” indicated a 
vigoi°us iespouse Hut wheie can the line be drawn > In oui data 
here me iespouses of all degrees of intensity, vaiymg from slight 
jeiks to convulsive body movements In some instances a given ie- 
sponse mav icadilv be said to bo moic visions than anothet, but 
ll would be css Simple to establish an absolute standard of vigoi 
fm distinguishing •> "body jetlc M oi "staitle." 
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If absolute vigor were considered, then the relative vigor of the 
lirab movements themselves should lie discussed. Often one set of 
limbs moves more vigorously than the other, just as one aim or one 
leg may make a more jerky 01 moie extensive movement than its 
bilateral mate. 

It may be objected heie that the more vigorous responses arc less 
variable m pattern, lienee if vve had used stronger types of stimula¬ 
tion, the data secured would have 1 even led less variability This 
objection is overruled by the fact that even the most vigorous re¬ 
sponses obtained in this study varied greatly in pattern. 

Another complication would arise if we considered the specific 
sequence of movements involved in tile responses, While in manv 
cases the jerk of trunk and limbs occurs simultaneously, in othcis the 
trunk jerk precedes the limb movement. Sometimes tlic aim and 
leg movements, while in close tempoial sequence, me not simultaneous, 
or one limb may precede the one opposite. Still another tvpc of 
sequence may be obtained' In some eases, flexion of limbs is immedi¬ 
ately followed by extension, or extension by flexion, although we 
could ascertain no relationship between tins type of sequence and 
any other fatter. Some infants, moreover, whatever the specific 
movements involved in the body jerk, immediately resume tlieii 
former position, while others, though they also relax, retain certain 
modifications of position occasioned bv the body jeik, 

The "bodily jerk" and the '‘startle” as defined by Dennis cannot 
be differentiated from each other or fiom other responses in terms 
of the type of stimuli required to elicit them. Dennis* summary 
indicates the variety of stimuli assigned to the "startle 1 * iespouse, 
though he gives only loud sounds ns the stimuli for the bodv jerk 
Inspection of our own data reveals that those loosely classified as 
"startles" or “bodily jerks" can at times be elicited by any one of 
the stimuli used in this experiment—tactual, pain, olfactory, or 
auditory. Furthermore, there is no consistent dominance of parts 
m terms of vigor of response with reference to the area stimulated 
What frequently happens is that a local movement occurs, such as 
a foot flexion in rc'ponse to a toe prick, .md this is immediately fol¬ 
lowed by a jerkv body movement which may be partially, if not 
completely, initiated by kinesthetic stimuli afforded by the local 
movement Hence the differentiation in terms of stimulus can at 
times be made with respect to an initial local response, but not 
with respect to the jerky response itself. 
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Summarising our discussion up to this point, we find that- (*) 
Only by very loose descriptions of the “strode” and "body jerk” 
can wc find an appreciable number of examples of each, (b) These 
dcscuptions are only two instances of a variety of patterns which 
may be adopted fo. class,fiction, (c) Fully half of the data cannot be 
classified conveniently in trims of patterns of limb flexion and ex¬ 
tension, ah duct, on and adduction, (d) The most not.ceable as 
well as the most neglected, factoi is the high degree of variab’ihty 
and complexity m responses involving a sudden flunk jerk and 
limb movement 


A Revision oi Previous Concepts 

Having iccoenhed the inadequacy of the concepts of "startle” 
ami bodily jeik heietofore suggested, we are left with one of 
two alternatives: We may abandon the tcims entirely in our dis¬ 
cussion of infant behavior, or we may adopt a broader definition of 
the teim body jeik,” iccogmzing the wide variations of response 
involved. Logically, of course, we could use the term "startle” in¬ 
stead of "body jeik” if we retain only one of the two teims How- 
cvct ’, ‘ , i lod y J eik " sccnis prefetable because it is moic objectively 
dcsciiptive of the bchnvioi indicated, and docs not convey imphca- 
tums, as docs the teim "staitle,” of an interpretation in teims of 
adult behavior. 

Of the two alternatives, a lcvised definition of “body jeik” ap¬ 
peals moic desirable. Oiii data aie indicative of the ficqucnt occui- 
lcncc of sudden, jerky body movements as contiasted with slowci 
responses of gteatci duration. It is convenient to have some general 
teim to icfci to the founci class, and there can be no objection 
to selecting the teim "body jeik” if we keep in mind its levised 
connotation 

The most suitable definition of “body jerk,” in terms broad 
enough to he useful hetc, appeals to be that adopted in the collection 
of the (lain foi this investigation- any sudden jeik or tensing of 
the tiunk, plus limb movement, 


Analysis or tiip Body Jerk 

In the light of this definition, we can piocccd to point out cer¬ 
tain trends in the data nthci than those already mentioned. 
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TABLE 2 

Per Cent cf Occurrence or Various Factors in Horn Jirk 
( 368 body jerks—97 Infants) 


Factor 

Pci Cent 

Vocal 

20 7 

Deep Inspiration 

64 4 

Eyeful 

c,& 

Mouth 

6,0 

Facial 

2.7 

Head 

16.6 


To answer the question as to whether or not such factms 
vocal concomitants, eyelid movement, and the like aie essential paits 
of the body jerk, we can examine the data to find the pei cent 
of cases in which these factors occut. In 20.7 pci cent of the 368 
cases given in detail, vocal sounds occui-—audible inspiration oi 
gasp, audible expiration or grunt, tin oat sound, whimper, oi civ. 
The majoiity of these me audible mspiiations; only 17 arc audible 
expirations, 2 whimpers, 4 throat sounds, and 6 cries. In onlv 2 
cases does crying follow the body jerk, 

Specific eyelid movement occuis in 25 cases (6,8%), and specific 
mouth movement about as ficqucntly-—6.0 pei cent. Othci facial 
movements such as those known as ,c fiown” and “grimace,” aie 
infrequent, occurring in only 10 cases (2.7%). In a largci mnnhei 
of cases—61 (16.6%)—specific head movement occuis, such as 
head arched back, head rolled to one side, or slight head stii. 

Nor is the deep inspiration, audible oi inaudible, an essential com¬ 
ponent of the body jerk. Some investigators have considered the 
“gasp” or audible inspiration characteristic of the pattern known as 
“startle,” but this is not true even of those data which roughly fit 
this term. The audible inspiration occuis in only 12.4 per cent oi 
our 368 cases A deep inspiration, whether audible oi inaudible, 
occurs in about two-thirds of the cases—64 4 per cent. It is often 
difficult to distinguish a deep inspiration from the effect of bodv 
motility on the breathing curve, but a deep inspiration was usually 
recorded wherever theic was a sudden sharp lise in this curve. Some¬ 
times the inspiration and body jerk occur simultaneously j occasion¬ 
ally the deep inspiration immediately follows the body jerk, in tuin 
followed by a general stir, m a few eases the deep inspiration pre¬ 
cedes the jerking of the body. 

The lack of a close relationship between the deep inspiration nnd 
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the body jcik is borne out by still othei facts In many instance 
where the infant is very quiet and shows no facial movement of 
any sort, peiiodic deep inspirations without body movement may oc- 
cu, just as pci iodic spontaneous" body jerks occu. in others. The 
deep inspiration is not necessarily the antecedent of the body .eik 
.since it can thus occur alone and since many of the “spontaneous” 
body jerks just mentioned give no evidence of a sudden inspiration. 
I'urtheimore, the deep inspiration may occur in many types of gen¬ 
eral activity where the segmental movements ate too slow m then 
sequence to he classed a* a bodv jerk. 

It Should he noted also that tl.ee ,s no clear-cut Hue of demarcation 
between the bodv jc.k an,I the general body stir. The most obvious 
difference between the two is the speed of the response. Wherever 
a senes of movements is relatively slow rather than sudden and 
jerky, that pattern of general activity is called a “general stir” 
Usually the limb movements in a body jerk are symmetrical, while 
those in a stir arc not. But there are always boidc.lme cases in 
which sliced and symmetry of movement arc not sufficient criteria 
became behavior categoncs ate always arbitrary; behavior is a con¬ 
tinuum and not a mosaic of distinct reaction patterns 

Leaving this descriptive analysis of the body jerk, we may next 
examine a larger body of data seemed fiom the total of 197 infants 
since, for the first 100 of thc^c, body jerks were recorded but not 
dcsciibeel in detail These bodv jerks, 510 in number, are responses 
to specific stimuli, and include all the data previously described ex¬ 
cept the 130 body jerks foi which tlieie was no apparent stimulus. 

The question arises as to whether, within the first 10 days of 
life, there is any vacation, with increasing age, in the number of 
body jeiks elicited The pet cent of total stimulations eliciting a 
body-jerk response is given for each age group. 


Age in Days 1 
1 
2 

3 

4 

5 

(, 

7 

8 
9 

10 


Per Cent 
9 S 
17 1 
13 9 
87 
3.8 
8 3 
8 3 
95 
7.2 
10.8 
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Body jerks as responses to externally applied stimuli seem most 
frequent during the first few days, especially during the second day, 
thereafter decreasing to a minimum at five days and using somewhat 
in frequency toward the end of the ten-day period, 

A similar trend is shown foi the 150 body jciks outlining without 
an apparent stimulus: 


Age In days 
0 
1 
2 

3 

4 

5 

6 
7 
S 
9 

10 


Per cent 
13 3 
20 0 
12 7 
107 

4 0 

5 3 
20 
2,7 

17 0 
47 
67 


Heie the maximal frequency occurs duling the fist day, and the 
minimal during the sixth, with an irregular use in subsequent age 
groups. 

Another question arises as to whether body jciks in the newborn 
infant as in the adult characteiize a period of apparent going In 
sleep In a previous article (8) the author determined a '•cues of 
stages of depth of sleep in terms of overt motility. These stages, 
ranked fiom least to greatest motility, or from deepest to lightest 
sleep, were 1 



.dj, As, Bi 1 

Bt 

Cs, C» 
CafrBi+i*, 


3 days—72 to 95 hours; etc Pot pan of the data a 0-day cl asuficntion 
(birth to 24 hours) was used, hut since for the remaining d.un only the 
mare inclusive 1-day group was used, the biter form was adopted fm 
convenience m this particular table. 

Stages .rfa, At, and B s were grouped together because, while lint signifi- 
cantly <1 life rent from one another, each was significamlv different from the 
stage preceding and the stage following, The same holds (me foi C , and 
o,. Mages Ct, Bt, and B, were significantly different from Cs and (7, only 
when combined, J 
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Specific description of the* stage, may be found in the ea.hcr art.de 
Conipa. .son may be made of the per cents of body jerks and 
I'ciicial shis declining in each condition: 


Stage 


*b 

Bi 

At, A i, B> 

B, 

C h C t 


Hotly Jerks 
10 4 
12 5 

155 

10 I, 4 0, 8 3 
5 S 

11 2 , 10 2 

66 


Stira 

4.7 

7.3 

93 

20 6, 16 9, 20 9 
25 9 

36,6, 34.7 
55 9 


It appeals that Rcncral-sm responses occur with steadily incicasing 
fleijucncv as the infant becomes moic active, or less deeply asleep, 
" ,u,e bwdv J clks ^Iccieasc somewhat Body-jeik responses aic most 
ficquent in stage Z?i, when the infant is beginning to move body 
mcmbeis occasionally, but ns yet evinces no eyelid or mouth move¬ 
ment 

The sequence of decicasing body jerks is moie lcgulai if we 
distinguish between (1) body jeiks aftci which the infant quiets 
immcdmtelv, and (2) hodv jeiks followed immediately by gcneial 
stirs. The second foim seems to be an inteimediate stage between 
the hodv jeik and the gencial stir. The pci cents aic then ns 
follows. 


Singe 

Hotly Jerk (I) 

Body Jeik (2) 


92 

12 


11 5 

10 

B, 

119 

3 5 

A *, A i, /Ij 

7 7, 16, 6 6 

2,4, 2 4, 1 7 

B. 

47 

0,8 

Cy, Cy 

5 9, 6 0 

S 3, 4,2 


4 1 

22 


1 he high pciccntagcs foi 0% and C i in the tabic whcie no such 
distinction is made, arc thus shown to be due to the large piopoihon 
of iespouses m which the body jeik was piotracted in a gencial stir. 

liefeiimg again to the 150 "spontaneous*' body jeiks, we find a 
smiilai tiend. 'Tlw* pei cent oceuiiing in each condition is: 
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Stage Body J«rka 

A, 26 7 

< 34 7 

fl, 67 

A, x At, B, 6.0, 2 0, 113 Mean-6 1 

IS, 4.7 

Ci 4.7, M Mean—3(1 

Cs+^+ft 2 0 

The largest number of “spontaneous” body jeiks thus appear in stages 
Ai n and ii b> tvhen the infant is gcncially quiet and shows no 
eyelid or mouth movement As the infant becomes moic active, or 
less deeply asleep, these body jeiks (leu case steadily, almost disappear¬ 
ing in tire most active stages. 

Summary 

The following conclusions inav be cliawn from this study 

1 There has been no gcneinl agi cement hcretofoic as lo the 
specific behavior pattern indicated by the teinis “stmtlc 1 ' mid “body 
jerk” At best the patterns icfencd to were highly specific foims of 
a wide variety of icsponscs involving the jerking of the body, 

2. It is prefciablc to use “body jerk” as a gencial term tefci imp 
to any response involving a trunk jeik and limb movement. The 
patterns previously cited by investigators thus become only special 
types of body jerk. 

3, Concerning the body jetk at, we now define it, the following 
facts have been ascertained*. 

a. The variability of the body jerk is its most striking charactci- 
Etic. The largest propoition of the body jerks cannot be classified in 
terms of any well defined patterns. 

k Specific, vocal, head, eyelid, month, and other facial component*, 
are not essential factois in the body jerk. Theii relative frequency 
of occurrence, from highest to lowest, is in the order named. 

c The deep inspiiation, though apparently not essential to the 
body jerk, occurs in about two-thirds of the cases. 

J. There is no distinct line of cleavage between the bodv-jnk 
and general-stir categories, though they usually differ in speed and 
symmetry of movement 

e. Body jerks, whether ox not lc-punses to overt stimuli, seem 
most frequent dining the first few days, thereafter decreasing to a 
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minimum at the middle of the ten-day ncnod 

in fiequency tow,nd the end. ' ’ d ms 1Ile 8ul:uly 

/. llody jciksnsa iulc decrease in ficmicncv'is tl,,.; f ,i 

less deeply asleep, while K cneinl stiis mcieasc ‘ ’ eCOnles 


Rl'l UU-NChS 
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A STUDY OF PERSONALITY IN YOUNG CHILDREN BY 
MEANS OF A SERIES OF RATING SCALES. 


The Metnll-Pahnet School 


KvTimuN' Eiimir Romius and Raciiut Siutsmvn Bali, 


iNinoDucnoN 

Observation of infants ant! young cluldicn reveals that individual 
cnai.icterislics begin to cmcigc quite early m life. Many investiga¬ 
tors have shown that some aspects of behavior follow a fairly fixed 
sequence of development. Thus, it is cha.acteristic of a baby first 
to pay no attention to strangers, then to recognize them, and finally to 
cry in then p lC sence And so with some other aspects of behavior in 
infancy am! childhood But ovei and above these expected se¬ 
quences of development there are individual ways of behaving. Two 
childien elite ling mirscrv school may show cxt.cmely diffcicnt reac- 
tu»ns. One is immediately at ease, fits into the day’s routine with¬ 
out any tumble, is friendly with othei children; in shoi t, adjusts 
well to the new situation. The other is quiet, withdraws from other 
children, has difficulty in eating and sleeping, and in general lias to 
make a real e/Tmt to Icnin to fit into the regime. These different 
w, y s t of behaving may oi may not he fundamental indexes of the 
child s pcisonalitv, hut fiom the point of view of observable be¬ 
havior they serve to distinguish one individual from another 
In the MciuII-Palmei nuisciv school records of the children's 
behavior have been kept since the caily days of tbc School One 
kind of record is called tbc “Daily Diary.” At regular intervals the 
teachci dictates lepoits of significant events and behavior in the 
nuisciy school vlik.li aic placed in the files of the childien con¬ 
cerned Much valuable mfoimation lias been rccoidcd in this man- 
nci, and the method has many advantages, but there aie also ceitain 
drawbacks, i e, it is extiemely time-consuming; significant items arc 
not always followed fiom one lime period to anothci, the matcnnl 
is puielv desinptive and theicfmc often difficult to evaluate; the 
infoim,ition rcconled is not always umipuiablc for dilteicnt children; 
sprctaiul.il cvenis aie likely to he iceorded at the expense of the 
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more usual daily behavior of the child; and mote information is 
recorded for some children than for others. Several other types of 
records, such as observations and anecdotes, have also been used to 
describe the behavior of the children 

However, as the years went by and more and more children 
entered the nursery school it became nppaient that some more effec¬ 
tive method of studying and lecording personality was needed. As 
a result Dr. Rachel Stutsman Ball and Miss Leone Chcsire began 
in 1929 to study personality by means of rating scales. Their pur¬ 
pose was {a) to construct scales for rating various aspects of per¬ 
sonality and (b) to evaluate these scales in terms of the agreement 
of raters, the variability of the ratings over a period of years, and 
the adequacy of the scales for describing the development of per¬ 
sonality. 

With the exception of one or two studies in which some of the 
children rated were enrolled elsewhere, all the children rated were 
Merrill-Palmer childien, and the raters were teachers, students, and 
parents at the School. 

We publish the study at this time, not because it is a finished piece 
of research, but because after using the scales for seven years wc 
think they may have some value in stimulating fuither research in 
the personality development of young children. There arc many 
weaknesses in the scales which will be immediately appaicnt to the 
reader. These we are cognizant of and will discuss. At the same 
time, the scales and the methods employed have been tested more 
rigorously than is usually the case. Reliability has been tested 
through correlations, not of various ratings made a single time, but 
of repeated ratings of many raters over an extended period. Fur¬ 
ther, a number of the raters were experienced, and all had excellent 
opportunities to know the children through seeing them daily in a 
wide variety of situations in tile nursery school. The children, lated 
were a fair-sized group, and many of them were rated continuously 
for several years. The study also supplies data permitting the 
construction of personality pictures of individual children, as rated 
from time to time over a penod of years. To some degree, the 
study is an examination of rating technique as well as an evaluation 
of the nine scales. 
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Tier Deveiopment of tiie Scales 

In 1929-30, as a fust step in developing the scales, many sources 
of descriptive material about childicn weic consulted. Books on 
child psychology, the “daily diaries” of the nursery-school teacheis, 
check lists of adjectives, student observations, and case studies were 
some of tile sources yielding phrases dcsciiptive of child behavior 
Hundreds of such pluascs were collected and aftei careful considera¬ 
tion were soitcd into nine major catcgones. ascendance-submission, 
sociability with othei children, compliance with loutine, response 
to authority, respect for property rights, tendency to face reality, 
independence of adult affection and attention, attiactiveness of per¬ 
sonality, and physical attractiveness. 

Thuistone's (14) method of measuring attitudes was used as a 
basis for scaling the items. It must be kept in mind, however, that 
whereas Thurstone's attitude scales measuie an adult’s opinion about 
war, the church, crime, and so on, these personality scales measure 
a teacher's opinion about a child as judged from his behavior. In 
other woids, the ratings represent an adult’s opinion about a child 
rather than an adult’s opinion reflecting his own attitudes. In 
older to constiuct the scales, series of statements intended to de¬ 
scribe each of the nine traits to be measured weie giouped in nine 
catcgoiies. Each of these nine groups of statements was given to 
from 50 to 70 judges (Merrill-Palmer staff and students) who 
were asked to arrange them in 11 groups, 1 ^presenting the least 
degree of the characteristic measured, 6 the middle value, and 11 
the gieatcst possible dcgicc. Judges were not asked to rate specific 
children but merely to sort statements about these nine aspects of 
personality of children in geneial. This piocess assumes that the 
statements submitted to the raters can be thought of as being dis¬ 
tributed along a linear trait continuum 

On the basis of these results, scale values for each statement were 
determined graphically by means of Thurstone’s Outline foi Calcu¬ 
lating the Scale Value and the Ambiguity of an Opinion By this 
method, the scale value of each statement is its median placement on 
the 1 to 11 scale by the group of 50 to 70 judges For facility in 
scoring, each value was multiplied by 10 in oidcr to eliminate the 
decimal point. Thus the scores, instead of ranging fiom 0J to 11, 
range fiom 1 to 110. Statements were discarded from or retained 
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m the final scale on the basis of thiee ciitcria: ambiguity, irrelevance, 
and popularity (4). 

The criterion of ambiguity was a very rough estimate of the 
dispersion of each statement. Except for the Response to Authority 
scale, no quartiles or standard deviations were calculated. A state¬ 
ment having a seven to ten interval spread was usually discarded as 
ambiguous unless it had a marked modal tendency. The best state¬ 
ments had a five-interval range with a definite mode in the center 
interval. A tendency toward a rectangular distribution in two to 
four adjacent intervals was likewise a criterion of ambiguity. fli> 
modality, and sometimes trimodality, was a criterion of irrelevance. 
Popularity refers to the total number of times a statement was 
checked This criterion was applied aftci the scales had been set 
up and used in trial forms to rate nursery-school children. State¬ 
ments checked for almost every child were discarded as not dis¬ 
criminating Those very infrequently used were judged as not 
applicable either to the nuisery-school situation or to the young child. 

The scale value distributions were smoothed and coriectcd for 
end effect, and corrected scale values were obtained, 

Table l shows the number of judges for each scale and tile number 
of statements in each of the nine scales. 


TABLE 1 


Scale 

No 

judges 

No statements 
No state- in mimeo- 
meats sorted graphed form 

No state¬ 
ments in 
final form 

Response to authoijty 

65 

45 

45 

28 

Respect for property lights 

5C 

45 

45 

30 

Independence of adult affection 70 

$6 

51 

33 

Sociability 

70 

100 

50 

50 

Ascendance-submission 

70 

97 

48 

48 

Attractiveness of personality 

70 

150 

75 

75 

Tendency to face reality 

70 

189 

89 

43 

Compliance with routine 

69 

185 

31 

31 

Physical attractiveness (1) 

(70 

(86 

68 

68 

Physical attractiveness (2) 

(70 

(48 




Use of the Scales at the Merrill-Palmer School 

In order to make the scores on the various scales compaiable, 
percentiles were computed All ratings used for the percentile 
tables were made by the nursery-school teachers foi the clnldicn 
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from two to five year-; of age, and beyond that age by the leaders of 
the recreational clubs. Only one i.itei of the nuisciv-school child ten 
rated them over a period of years. The assistant nursciy-school 
teacher is usualIv chosen from the student gioup of the previous 
year. Thus, she lias bad the opportunity of observing and working 
with the cbildien for a year bcfmc she is asked to rate the child. 
This is not tine, of course, for the new childien. But in this case 
the assistant teachei has the same oppoitunity as the head teacher 
to know the children before she is asked to rate them. 

After children "ginduatc” fiom the nursciy school, they come 
back once a week duiing the school year foi iccreationnl dub meet¬ 
ings. All the ratings used foi the pcicentilcs beyond five yeais 
were made on these club cluldtcn. The club leaders have had some 
acquaintance with these children dining their stay in the nurseiy 
school and consequently have a good background upon which to base 
their obscivations in the clubs. 

Since the scales were devised piimarilv to study nuiseiy-school 
childien, some of the statements ,ue in tcims of nursciv-school situa¬ 
tions. This is especially true of the scale Compliance with Routine , 
and is tiue to some extent of Respect foi Piopeily Riqhls and Re¬ 
sponse to Authanly. However, all except Compliance with Routine 
have been used with childien beyond nuiscry-school age. Under 
the direction of Mrs. TClise Il.itt Campbell the iccieational-club 
children wcie lalcd by the club leadcis. Although percentiles have 
been lcpoited for these older children, the scales need much more 
study foi the ages beyond six veais befoic they can he considered 
adequate. The leliahilitv of the scales foi oldci childien needs to he 
established, as well as tlicii adequacy to measme pcisonality develop¬ 
ment with incieasing age The same childien should be followed 
ovet a period of veais and the lesults of the ratings should be studied 
in 1 elation to other data which may be available on peisonality 
development 

When the scales wcie first used, latings wcie made at fiequent 
intcivals in older lo study the effect of the number and quality of 
rateis As would be expected, it was found that the nuisery-school 
teachers were bctiei jatcis than students working in the school m 
staff mem be is who bad only a supcificial knowledge of the childien 
It is essential that the laleis should know the child well in a vaiicty 
of situations 
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Since the fall of 1933 ratings of the children have been made by 
the nursery-school teachers and club leaders twice a year, in the fall 
and in the spring. 

The scales are so constructed that the ratci may check only those 
items which she feels reasonably certain describe the child. She 
may check one item or many. Ratings of this type make it easy 10 
read oft the statements checked, and the combination of statements 
gives a much more adequate conception of the aspects of behavior 
included in the judgment than do methods that desciihc the child 
merely with a qualitative statement, as for example, very sociable or 
not at till sociable. The mean scale value of the various items checked 
Is the child’s score for a given rater. Because there is constdcinblc 
variation among raters, the average of two ratings is used as the 
child’s score on a given scale at any one time, The percentiles for 
all the scales are based on average scores, the average of two ratcis 
who know the child well. We lealize that more than two raters 
would be desirable, but since we have attempted to devise a prac¬ 
tical scale for use primalily in nursery schools and since most 
nursery schools do not have more than two teachers who know the 
child well enough to rate him, \vc have based our percentiles 
on the ratings of two teachers. It is undoubtedly better to use the 
average of two good ratings than of several poor ones. The aveiage 
of a dozen inadequate intings will not give as true a pictmc of a 
child’s behavior as a single rating made by a well-trained rater who 
knows the child well. Each scale will be discussed separately. 

Sociability with Other Children 

Since personality development takes place in a social medium, the 
aspect ol behavior which has been termed in this study "sociability 
with other children” is of primary importance. 

A copy of the sociability scale follows (Tajile 2), Scale values 1 
are given in the column at the left of the statements for the con¬ 
venience of f the reader, but these values of course do not appear on 
the rating sheets given to the raters. 

The 50 items are arranged in random order, the statements with 

The scale values published in this study nrc slightly different from 
the values on the pnnteil scoring keys which have been avail nblc for some 
time from the Mernll-Pnlnier School. The revised values weic made after 
the distributions were smoothed and corrected for end effect. 
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_ TABLE 2 

Merrili-Palmer School Pprsonaiity Rating 

Date-- 

Name- 

Rated by- 

Directions for Rating. 

Check only those statements which you feel ate really true of the child 
Do not guess if you are not reasonably sure A few true statements are 
better than many half tiue ones 

SOCIABILITY WITH OTHER CHILDREN 


Scnle value 


99 ( ) Makes friends with other childien easily 

25 ( ) Finds it diflicult to approach other children and make friends. 

105 ( ) Makes fitends with any child who happens to be nround him. 

7 ( ) Resents inteicst shown by other children; wants to be left alone. 

15 ( ) Does not icspond to friendly advances. 

56 ( ) Has a particular friend (Underline: own sex, opposite sex) 

whom he admires very much (hero-worship or crush), 

47 ( ) Tiics to make cntiy into group of children but fails. 

20 ( ) Other childien lcfuse to play with him 

26 ( ) Is ridiculed or "picked on” by other children, 

101 ( ) Unhappy if lie is not playing with othci children 

18 ( ) So absorbed in his own ideas that he pays no attention to other 

children, 

51 ( ) Plays only with n gang or gioup of specific children; refusing 

to piny with others. 

87 ( ) Contributes to the ideas of the group though not n leader (co¬ 

operative companion), 

30 ( ) Refuses to cooperate with other children unless he is rhe 

leader, 

+5 ( ) Hesitant in making suggestions to other children 

83 ( ) Interest of other children spins him on to activity. 

82 ( ) Assumes a protective attitude toward other children (Under¬ 

line. same sex, opposite sex) 

84 ( ) Usually pleasant with other childien. 

21 ( ) Often abrupt nnd surly with other children 

99 ( ) Has a pleasant manner of seeming cooperation fiom other 

children 

49 ( ) Has strong likes nnd dislikes for other children 

53 ( ) Rathci placid attitude toward other children; neither likes nor 

dislikes them to any degree 

78 ( ) Quarrels with other childien only over serious issues 

18 ( ) Quarrels with other childien often over tiivinl things 

81 ( ) Seldom quarrels with other childien over trivial matters, 

33 ( ) Picks on one particular child. 
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TABLE 2 (rowf/mml) 


Scale value __ 

10 ( ) Rough and mean with other children 

17 ( ) Teases or torments younger children. 

39 ( ) Hurts other children often due to carelessness. 

29 ( ) Impatient with other childicn 

2fi ( ) Enjoys seeing other children reprimanded. 

17 ( ) Ridicules other children. 

23 ( ) Very critical of other children. 

9S ( ) Is a good spoit when he loses to some other child 

93 ( ) la sympathetic toward other children. 

9) ( ) Affectionate toward other children 

93 ( ) Very thoughtful of other children. 

90 ( ) Tries to help the smaller children 

27 ( ) Resents aid from other children 

95 ( ) Forgiving of other children who have hint him, taVen his Be¬ 

longings, etc. 

32 ( ) Tries to get even with a child with whom he is angry 

94 ( ) Talks to other children a great deni 

17 ( ) Seldom talks to other children 

35 { ) Cries easily in playing with other child ten 

99 ( ) Generous in letting othci children share activities and posses- 

sions. 

9 ( ) Selfish with other children, doesn't wont lo share possessions or 

let them enter into his activities. 

23 ( ) Doesn't want other children to get attention fniiii adults. 

52 ( ) Attention from other children lends him to ''show off” or act 

silly. 

34- ( ) Jealous if other childicn play with specific child whom he 

likes very much 

89 ( ) Not jealous if other childicn play with his particular friends 


high scale values being indicative of sociability and those with low 
scale values of lack of sociability. For most of the statements tlieie 
aie opposites, but the paired statements do not necessarily appear 
successively. For example; “Talks to othet children a great deal” 
and " Seldom talks to other children"i "Genet out in letting other 
children share activities and possessions" and *'Selfish with other 
childrenj doesn't want to share possessions or let them enter into 
activities ” 

Variability of the Ratings 

An outstanding characteristic of the ratings is their variability. 
Not only is there considerable difference between the two raters at 
the same time; there is also a diffeicncc between the same rater at 
different times, and likewise between the two raters’ average scores 
at different times. This variability holds true for all nine scales. 
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There is no conclusive evidence to indicate definitely whether it is 
related to the scales themselves, to the raters, or to the fact that 
the aspects of personality rated aie so variable that this method of 
judging them is not adequate. It is tine, howcvei, that the scales 
compare favorably with other uting scales in reliability. Most of 
the correlations were between .45 and .85, the majority being .60 
or above. According lo Symonds (13), the typical reliability for 
rating scales is .55. 

Two Merrill-Palmer students, Miss Mary Jane Strayer (12) 
and Miss Agatha Powlcy (3), made special studies of sociability, 
using these scales. 2 Some of their findings have been utilized in this 
repoi t. 

TABLE 3 

Sm mm in wun Ouipr CmrnRLN 
Form A 

Seale 

value 


99 Makes friends with oilier children easily 

7 Resents interest shown by oilier children, wants to be left alone. 

15 Docs mil respond lo friendly advances. 

47 Tries lo make entry into group of children but fails. 

20 Other children refuse to play with him 

26 Is ridiculed or “picked on" by oilier children, 

30 Refuses to cooperate with other children unless lie is the leader, 

82 Assumes a protective altitude toward other children (Underline: same 
sex, opposite sex) 

84 Usually pleasant with oilier children 

21 Often abrupt and surly with other children. 

49 Ilns strong likes and dislikes /or other children. 

53 Rather placid attitude toward other children; neither likes not dislikes 
them to any degree 

18 Quarrels with other children often over trivial things 
81 Seldom quarrels with other children over trivial matters. 

39 Hurts other children often due to carelessness 
17 Ridicules oilier children 

98 Is a good sport when lie loses to some other child 
95 AITeciionnlc toward other children. 

98 Very thoughtful of other children 

27 Resents aid from other children. 

32 Tries to get even with a child with whom he is angry 
94 Talks to other children n great deal 

34 Jealous if other child)cn piny with a specific child whom he likes very 

much. ( 

89 Not jealous if utlici cluldien play with his particular fnends._ 


These anti othei student studies refciretl lo weie done under the direc¬ 
tion of Dr. Rachel Stutsman Ball, 
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TABLE 4 

Sociability with Othvr Chudren 
Form R 

Scale 

value _ 

25 Finds it difficult to appiooeli other children ami make fileuds. 

105 Makes friends with any child who happens to he around him 

56 Has a particular friend (Underline, own sex, opposite sex) whom he 
admires very much (hero-worship or ciush) 

87 Contributes to the ideas of the gioup though not a leader (cooperative 
companion) 

30 Refuses to cooperate with other children unless he is the leader. 

45 Hesitant in making suggestions to other children. 

83 Interest of other children spurs him on to nctivity. 

99 Has a pleasant manner of secunng cooperation from oilier children, 
78 Quarrels with other children only over serious issues 
33 Picks or. one particular child. 

10 Rough and mean with other children. 

17 Teases cr torments younger children 
29 Impatient with other children. 

26 Enjoys seeing other children reprimanded, 

23 Very critical of other children 

93 Is sympathetic toward other children. 

90 Tries to help the smaller children. 

95 Forgiving of other children who hnve hurt him, taken his belong¬ 
ings, etc. 

17 Seldom talks to other children 

35 Cries easily in playing with other children. 

99 Generous in letting other children share activities nnd possessions. 

9 Selfish with other children; doesn’t want to share possessions or 'ct 
them enter into his activities. 

52 Attention from other children leads him to "show off” or net silly 
28 Doesn’t want other children to get attention from ndults. 


As one method of studying agreement of ratings, average scores 
on sociability ratings made at different times were corielated. For 
31 cases, the rank-difference correlation between ratings obtained 
four weeks apart was 67±.07. For an interval of eight weeks, 
the correlation was 55± Q91, and for an interval of twelve weeks, 
.56dr,084 For 27 children in nursery school over a two-year period, 
the rank-difference correlation between mean scores for the fall of 
1930 and the spring of 1932 was .55± 096. 

By pairing each statement with the one most like it in popularity 
and as near as possible in scale value, two equivalent forms of the 
sociability scale were made Several statements weie eliminated as 
of little value. The equivalent forms, A and B, aic given in Tables 
3 and 4. 
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TABLE 5 

R a t er No. eliildien r An 

1 70 ~M 

2 69 ,70 

3 S3 59 

♦ _ 53 ___. 6 +_ 

Table 5 shows the correlation between scores on Foim A and 
Form B for each of four teachers. Teachers 1 and 2 were in the 
group for children from 3)4 to 5 ycais of age, and teachers 3 and 4 
in the group for childien 2 to 3)4. The ratings wete made at three 
periods two weeks apart. 

These figuics show that the teachers who rated the younger 
children were less reliable than those who rated the older ones. 
They may have been poorer raters, but on the other hand it may 
be much more difficult to judge the social behavior of young children 
than that of childien beyond tho age of 3)4 years 

The average reliability for the four (cachets is 6S. If this is 
taken as the reliability of the unit test in tile Spearmnn-Biown 
prophecy formula, the expected reliability of the whole scale (or 
for two raters) is ,81; for three inters, .87; and for four raters, .90. 
If the avciagc leliability for the two teachers of the oldei children 
is taken as that of the unit test, the reliability of the whole, or for 
two raters, is .86. Similaily, that for the younger children be¬ 
comes .76. 

The correlation of scoics on Form A with scoies on the whole 
scale is .93; of Form B and the whole scale, .90. These correlations 
are high enough to warrant using a shoitened form, prefciably 
Form A. 

Relation to Age. 

The pioduct-moment correlation between 590 aveiage scores and 
age (ranging from 2 to 17 years) is —.21 ±.027, a negligible rela¬ 
tionship. At all ages there is a piling up of scores in the upper half 
of the scale, with the median foi successive age gioups ranging from 
65 to 79. Medians arc shown in Table 6. Since the median So¬ 
ciability score advances with age, one might expect the con elation 
between age and sociability to be slightly positive lathei than negative 
(, —,21), i.e„ a slight tendency foi the oldei children to be more 

sociable. It is within ihe mnge of possibility that the overlapping of 
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TABLE 6 

Age m months 

24- 3 5 
36- 47 
48- 59 
60- 83 
84-107 
108-131 
132-203 


the age distnbutions might have enough mvcisions to give an / of 
— 21, byt one would not expect it. How cvct, inveiMons ui the low'd 
percentiles (Table 35) indicate that this mav lie true. 

While the coefficient of correlation between score and age is low, 
the percentile curves by age gioups show the highest relationship with 
age of any of the nine scales This is the only scale foi which 
percentiles aie reported for more than foui age groups. In the 
other eight scales the age diffeienccs were cither not present or 
were so slight that age groups have been combined, and in some cases 
only one set of percentiles is given for the entire age distribution. 

An analysis of the statements was made to find out if certain social 
behavior traits included in this scale were chaiacteristic of differ cut 
age levels The results show that the scale does not lend itself to 
age divisions. 

Ascenda nce-Subm ission 

The Ascendance-Submission scale, 8 shown below (Table 7), con¬ 
sists of 48 items, many of which occur in pairs. Foi example, 
"Opposition spurs him on to greater activity" and "Does not push 
the issue in case of opposition" Some statements express varying de¬ 
grees of a characteristic, such as "Usually takes the initiative " "Cun 
take the initiative if it is absolutely necessary " " Hesitates to initiate 
activity " and "Helpless unless someone organizes activity for hint." 
Scale values for these four statements vary from 11 to 87. A fifth 
statement winch lias the very lugh scale value of 105 might be in¬ 
cluded in this group: "Directs all activity about him.” 


"The personality rating scales may be obtained from llic Mcrrill-Enlmer 
School, Detroit, Michigan. The set of nine scnles i Deluding instruction 
sheet and scoring key is priced at ten cents with a 10 per cent i eduction 
for twenty-five or more. 


Median score 

65 

70 

73 

7+ 

73 

75 

79 
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TABLE 7 

Merrii l-Palmer Sciiooi Personality Raping 


Date- 

Name--- — --—Rated by---- 

Daections for Rating’ 

Clicck only those statements which you feel are really true of the child 
Do not guess if you aie not reasonably sure A few true statements are 
better than many half true ones. 

ASCENDANCE-SUBMISSION 


Scale vnluc 


10 ( ) Submits to any child who takes the initiative 

7 ( ) Even submits to younger children 

31 ( ) Submits to children of his otvn age (either sex) 

dS ( ) Dominates children moie immature than himself. 

8+ ( ) Dominates cluklion of his own age (cithei seie) 

101 ( ) Dominates childicn mote matine than himself 

43 ( ) Will submit to a specific child only. 

51 ( ) Submits occasionally to some other child 

61 ( ) Dominates a specific child only 

71 ( ) Submits to a leader only after a struggle to dominate. 

49 ( ) Is a follower in one specific group only 

72 ( ) Occasionally dominates a group 

83 ( ) Dominates a specific group only. 

76 ( ) Usually leads a small group 

96 ( ) Usually dominates a large group 

96 ( ) Decides who shall paiticipate in the group activities 

93 ( ) Can organize the activities of a group to cairy out a definite 

purpose. 

112 ( } Is a lender in any group. 

109 ( ) Directs all activity about him. 

56 ( ) Lends or follows as the occasion demands. 

60 ( ) Neither lends nor follows, plays alone. 

73 ( ) Dominates other children bv having greater matenal posses¬ 

sions winch they covet 

86 ( ) Other children make many appeals to him for information 

91 ( ) Dominates other children through his ability to talk effectively. 

96 ( ) Other children appeal to him to make decisions for the group 

98 ( ) Dominates other children through their love or admiration for 

him 

104 ( ) Dominates other children through his ■wealth of ideas 

S3 ( ) Definitely schemes to get othcis to curry out his plans 

90 ( ) Gives commands with an air of finality 

11 ( ) Ilelnless unless someone organizes activity for him 

38 ( ) Hesitates to Initiate activity 
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TABLE 7 [Continued) 


Scale value _ 

26 ( ) Hesitates to moke suggestions to other children. 

33 ( ) "Usually follows the ideas of others for activity. 

76 ( ) Usually has his own ideas for activity. 

63 ( ) Can take the initiative if it is absolutely necessary. 

88 ( ) Usually takes the initiative. 

3+ ( ) Seeks the approval of the lender before he nets. 

40 ( ) Does not push the issue in case of opposition. 

42 ( ) Stands aside to let others participate. 

93 ( ) Fights for his place as leader. 

85 ( j Opposition spurs him on to greater activity 

97 ( ) Refuses to Cooperate unless he »a the leader 

94- ( j Insists that other children do as he wishes. 

19 ( ) Does not defend his own rights with othei children, 

27 ( ) Easily led into mischief by others. 

81 ( ) Much rivalry with other children. 

52 ( ) Fails to secure cooperation when lie tries to direct activities 

96 ( ) Gets willing cooperation easily. 


Reliability, 

The Pearson product-moment coefficient of correlation between 
the ratings of two nursery-school teachers in November, 1934, is 
,73±.054 (30 children), and in April, 1935, .60±.087 (25 chil¬ 
dren). Teacher I’s ratings for November correlate with her April 
ratings ,45±.12 (22 children), and Teachct 2’s ratings corielate 
.51 ±.10 (25 children). The November average for the two raters 
correlates with the April average .45±.I2 (22 children). Strictly 
speaking, these Novcmber-Aprii correlations nrc not measures of 
reliability, for the scores at these two intervals may represent actual 
personality changes in the child over that period Tims they paint 
a darker picture of reliability than is justified. 

While none of these correlations is high enough to justify the 
conclusion that this scale is a thoroughly reliable method of judging 
ascendance-submission, it compares favorably with the other scales. 
It presents a detailed picture of responses presumably ascendant or 
submissive in character, and brings into question the reliability of 
any judgments of ascendance-submission, particularly of young chil¬ 
dren. Lack of agreement on any of these scales may indicate that 
these children present different aspects of behavior to different judges, 
different situations, and at different times. This is a more reason¬ 
able interpretation than that the raters are less capable of checking 
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these statements reliably because of defective ability to judge as 
tendance-submission. 

INDBPI WDENCK 01' ADULT AfH CTION AND ATTENTION 

A glance at this scale will show that the type of independence 
measured is emotional and not physical, These items give no indi¬ 
cation of a child's ability to feed himself, wash his face, dress him¬ 
self, climb to the top of the jungle gym, and so on. Rather, they 
attempt to evaluate his emotional independence of or dependence 
upon adults. 

A copy of this scale, winch consists of 33 items, follows (Table 8). 
As in the other scales, most of the items have opposites. 

Miss Clare Atkinson (1), a Meirili-Palmer student, made a 
special study of this rating scale. Four sets of ratings made in the 
spring of 1930 by four different raters were analyzed for popularity 
of the statements, that is, the total number of times they were checked, 
and for their differentiating value. 

The following tabulation shows the ten most popular and the ten 
least popular statements. 

Ten Most Popular Statements 
Pays no altcinioii lo visitors. 

Independent of adult in having ideas about or planning work 
or piny activities. 

Leaves parent in mnucr-of-fact manner. 

Independent of adult in overcoming difficulties 
Matter-of-fact m relations with adults, 

Perfectly natural in presence of adult 
Not dependent upon adult for praise. 

Bids for attention from adults. 

Dependent upon adult lo solve difficulties 
Shows affect Son toward adults. 

Ten Least Popular Statements 
Makes friendly advances toward visitors 
Presence of parent upsets child's regime 
Seeks adult md at every move. 

Forms adult nltnihmcnts often, 

Cries to secure adult attention. 

Asks for physical dcmniiHlraium of affection 
ffiuntinnnl outburst upon leaving parent 
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TABLE S 

Merrii.l-Pai.mpr School Personautt Rating 


Date--- 

Name-----Rated by- 

Check only those statements winch you feel arc teally true of the child. 
Do not guess if you are not reasonably sure. A few true statements arc 
better than many half true ones 

INDEPENDENCE OF ADULT AFFECTION AND ATTENTION 

Scale 

value 

60 ( ) Perfectly natural tn the presence of adults. 

22 ( ) Always conscious of adult’s presence 

80 ( j Matter-of-fact in his relntions with adults. 

98 ( ) Defiant attitude toward adults, 

96 ( ) Avoids adults as much as possible, 

21 ( ) Insists that n specific adult assist him 

38 ( ) Has great admiration for particular adults (hero worship). 

101 ( ) Independent of adult in overcoming difficulties. 

11 ( ) Dependent upon adult to solve difficulties 

100 ( ) Independent of adult in having ideas about or planning work 
or play activities 

11 ( ) Dependent upon adult for ideas and plans for woik or play, 

3 ( ) -Seeks adult aid at every move. 

106 ( ) Resents aid from adults. 

86 ( ) Pays no attention to visitors. 

41 ( ) Makes friendly advances toward visitors. 

32 ( ) Acts silly in presence of visitors or newcomers 
30 ( ) Presence of parent (underline: father, mother) upset? the child 1 * 

regular routine, 

75 ( ) Leaves parent (underline father, mother) in a mnltcr-of-fnct 
manner. 

14 ( ) Emotional outburst upon lenving parent (underline' fnthcr, 

mother). 

21- ( ) Bids for attention from adults 

15 ( ) Cries often to secure adult attention, 

19 ( ) Does his best only when praised by ndults. 

92 ( ) Not dependent upon praise from ndult to do his best 

25 ( ) Seems worried that adults won’t like him. 

30 ( ) Expects adults to feel soriy when he is not good 

27 ( ) Forms adult attachments often 

10 ( ) Craves and definitely seeks affection from ndults 

30 ( ) Craves affection from adults but afraid to show it. 

16 ( ) Asks for physical demonstration of affection from ndults. 

22 ( ) Gives physical demonstration of affection. 

36 ( ) Shows affection, toward adults 

46 ( ) Usually affectionate but bursts occasionally into "I Imte you " 

108 ( ) Resents affection from ndults. 
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Seems worried that adults won't like him 

Usually affectionate but bursts occasionally into “I hate you ” 

Acts silly in presence of visitors 

Thus it can be seen that the typical nurseiy-school child tends to 
be faiily independent of adults, and since this is a much desired 
cbaractciistic, it is not suiprising to find the teacheis discovering it 
frequently in the children. 

One of the raters lias been in the Merrill-Palmer nursery school 
dm mg the entire seven-year peiiod in which the scales have been 
in use A comparison of her ratings with the results just described 
shows the fiist eight most popular statements the same in both lists, 
though in a slightly different ordei, and nine of the ten least popular 
statements the same m both lists. 

By using median scores (1930 ratings), ratings of the 10 most 
independent children and the 10 most dependent children weie se 
lected for special study. The numbei of times each statement was 
checked was recorded for these two groups A comparison of these 
frequencies with the total popularity and the difference between the 
two frequencies was then taken as a measure of the differentiating 
power of the individual statements, The following four non-differ¬ 
entiating statements weie thus eliminated' Unconscious of adult’s 
piesence when engaged in some activity, attempts to convince adults 
of his oi lginahty, special accomplishments, etc , craves affection from 
adults but is afiaid to show it; and leaves parent in a matter-ot-fact 
mannei. The last two of these statements have not been omitted 
fiom the scale used in this study but will be omitted in the next 
revision. 

Reliability, 

The lcmaining statements were then paired foi scale value and 
popularity, and two forms of the scale weie obtained in order to 
study reliability by the split half method. The scale very definitely 
bieaks in the middle, there being no statements with scale values 
m the 50’s, 60’s, and 70's. This break may be due to the fact that 
this category is very likely not a pnmary ti.iit or that the scale 
included too many paiicd opposites, thus offering only the two 
extiernes of independence and no midway position. The two equiva¬ 
lent fonns A and }), are given m Tables 9 and 10 The items are 
given in the order of ascending scale value to show when the scales 
bieak in the middle. Mean scoies rather than medians must be used. 
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TABLE 9 

Independence of Adult An ection and Attention 

Form A 

Scale value 

3 Seeks adult aid at every move. 

10 Craves and definitely seeks affection fiom adults 

11 Dependent upon adult to solve difficulties 

12 Doesn't want other children to get attention from adults, wnnts it all 

himself. 

15 Cries often to secure adult attention. 

16 Asks for pEysical demonstration of affection from adults. 

18 Very sensitive to attitude of adult toward lum. 

22 Always conscious of adult’s presence 
24- Bids for attention from adults, 

27 Forms adult attachments often. 

28 Attempts to talk to adults a gieat deal 

30 Presence of parent upsets child’s regular routine. 

36 Shows affection toward adults 

46 Usually affectionate but bursts occasionally into "I hate you." 

ft 

80 Mntter-of-fact in relations with adults. 

82 Child plays in usual manner when parents are present 
94 Attitude of adult toward child seems to mnkc little difference. 

96 Avoids adults ns much ns possible. 

101 Independent of adult in overcoming difficulties 

106 Resents aid from adults 

108 Resents n(lection from adults. 

•Scale breaks in middle. 


TABLE 10 

Independence of Adult Affection and Attention 


Form B 

Scale 

value 

3 Seeks adult aid at every move 

10 Craves and definitely seeks affection from adults. 

11 Dependent upon adult for ideas and plans for work or play. 

11 Tries to get adult to interfere and fight his battles for him rather 
than stand up for his own rights, 

14 Emotional outburst upon leaving parents. 

18 Fondles adults a great deal 

19 Does his best only when praised by adults 
21 Insists that a specific adult assist him, 

24 Seeks help of adult as means of securing nltention. 

25 Seems worried that adults won't like lum. 

30 Expects adults to feci sorry when he is not good. 

30 Seeks adult attention by appeals for information. 

32 Acts silly in presence of visitors or newcomers, 

38 Has great admiration for particular adults. 
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Scale 

value 


__ FABLE 10 ( conhn tied) 

Form S 


4-1 Makes friendly advances toward 


visitors 


82 

86 

92 

98 

100 

106 

108 


p A »;r„?s^rv ! , s r,r at ' on ™ h adu,t » 

adu,t to d ° hia ■»* 

Independent of adult in having ideas nhnnt ™ i 

activities. g aboilt or planning work or play 

Resents adult aid 
Resents affection from adults 


•Scale breaks in middle 


The following tabulation (Table 11) 
obtained between Forms A and B 


shows the correlations 


TABLE 11 


Ratei 


No. childien 


in 


94 

95 
69 
68 


843 

751 

848 

.6+5 


expected reliability for two raters' „s,„ e 

coi relation for two lates > to qa? l i “ , VLQ 

t lwo iaces, / lB , is .847, which agiees fairly well 

with the expected reliability of .871. y 

Foim A correlates .942 with the whole scale; F oim B, 911. Form 
A is thus the better one to use foi a shortened form Analysis of the 
two f 01 ms shows that theie is a tendency for the l css popular state¬ 
ments to be m Foim B t and the statements of low scale value tend 

hfel. br Fo!7 T " f °‘ m ' ThUS lhe mMn !s lik ^ “o 

The coiielations between scoies by the two raters on the same 
childion rig .75 ot inters 1 and 2 and .542 for iate,s 3 and 4. This 
lathci low con elation is not veiv impoitnnt, however, for part of the 
chftacncc is due to an actual chffcicnce in the way the child,en re- 
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spend to different teachers At least three teachers ric quite con¬ 
sistent in their own ratings, as judged by / u , Die low r A/l for 
ratei 4 is due to the fact that she maikcd very few statements for 
each child, which also accounts foi the low con elation between ratei 
3 and rater 4 

Relation to Ape. 

Ratings made in 1931 on a group of Mcriill-Palmer childien, a 
settlement nursery school, and a public school nuisCry were analyzed 
for age differ cnees Over a peiiocl of three months 121 i a tings were 
made on 82 children langing in age from two to six years. Tile chil¬ 
dren were divided into three age groups., and the items of the scale 
weic studied to find out if ceitain types of behavior tended to occur 
at different ages. The three pictmes were strikingly similai and 
there were no differences gicat enough to be significantly tliffci entiat- 
ing, The product-moment correlation between chronological age 
and independence scores for the total group was —.004 Percentile 
curves were drawn by age groups, but since there were nn regular 
variations, all age gioups were combined. 

Recommendations foi Changes 

Most of the statements of the scale can be checked on the basis 
of actual observations of behavior, things said or done, which indicate 
independence of or dependence upon adult affection and attention. 
However, there are a few statements which seem to depend more upon 
the subjective judgment of the obseiver than upon observations of spe¬ 
cific behavior. For example: " Perfectly natural in the pteseitce of 
adults" "Defiant attitude toward adults," "Seems zvonied that adults 
wont like firm," and "Expects adult to feel Sony when he is not 
good" It is suggested that the statement "Perfectly natural tu the 
presence of adult s' 1 be omitted since analysis has shown it to he too 
genexal a statement, requiring little thought on the part of the ratei 
and subject to wide variation in interpretation. The statement 
"Expects adult to feci sorry when he u not good" should be omitted 
since it is rarely used and is too general in intcipretation. The state¬ 
ment "Defiant attitude torvard adults” should be changed to "E\- 
pi esses defiance of adults" thus suggesting that the obscivci base his 
judgment on specific instances of behavior lather than on gc-nci.il im¬ 
pressions For the same reason the statement "Seems wonted that 
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Foim //, the shortened form of the scale, includes none of these 
statements However, we have not used tins form for our ratmes 
and consequently have no percentiles to publish for ,t 

Tendency to Face Reality 

Some peisons seem to be able, at a very early age, to accept situa 
trons with°ut evasion while others cannot face an Luc squarely e™ 
in adulthood. In abnormal psychology there are special terms to 
describe persons who constantly evade reality, compensate, and day- 

facTreality “ cl " ldre " thc ^clency to 

In the original mimeographed form of the scale there were 89 
statements, a number much greater than seemed desirable Miss 
Trances C. Davis (5), a Mernll-Palmci student, made a study of 
this scale and reduced tile nurnhei of items to 43 In order to find 
out what statements should be eliminated it was necessary to evaluate 
the separate item, by a criteiion of internal consistency. 

Tire a C 11 d ™, been rated f T„ r 01 more times hls fecotds were used 
There were 302 ratings on 47 children These 47 children were 

arranged in lank mdtu fiom liigliest to lowest on the basis of the 
median scoics foi all then ratings. Tile 10 childien having the high¬ 
est median semes were assumed to represent the extreme tendency to 
ace leality, and the 10 having the lowest scoics, the extreme tendency 
to evade icalitv The general umfoimity of these two groups is 
indicated by the fact that tile median peiccntilc for the high group 
was above 82 and foi the low group below 20 
Di faiences between the high and low gioups were computed for 
each item It was found that over half the statements we.c as likely 
to be checked for the high gioup as for the low one and thus could 
be considered non-d.fferent.atmg. These 46 .terns were eliminated 
ocores on the shortened form wete correlated with the long foim 
with a coefficient of correlation of 97± 005 (47 cases). 

The scale as used in the study is the abbreviated foim. The high 
scale values indicate facing icalitv, the low values evading reality 
A copy of the scale follows (Table 12). 

Whdc a student at the Me. rill-Palmer School, Miss Winifred Rey¬ 
nolds (II) began a study which she later completed as a Master’s 
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TABLE 12 

Merrill-Palmbr School 
Personality Eating 


Date- 


Name- 


Rated by--—— 1 

Directions for Rating* 

Check only those statements which you feel nrc really true of the child. 
Do not guess if yon are not reasonably sure A few (rue statements me 
better than many half true ones 


Scale 

value TENDENCY TO FACE REALITY 


104 

( 

90 

( 

91 

( 

88 

( 

84 

( 

45 

( 

29 

( 

( 

35 

78 

( 

42 

( 

68 

( 

35 

( 

38 

( 

91 

( 

24 

( 

94 

( 

34 

( 

36 

( 

44 

( 

33 

( 

82 

( 

89 

( 

88 

( 

28 

( 

36 

( 

90 

( 

29 

( 

25 

( 

21 

( 

27 

( 

20 

( 

24 

( 

8+ 

( 

28 

( 


Faces the issue squarely 

Concentrates his energy to accomplish a difficult tnsk 
Meets situations in a quiet matter-of-fnet manner. 

Has a wide range of constructive interests 
Does the hardest part of n task first 
Does the easiest pnrt of a tnsk first 
Dawdles to avoid a difficult task. 

Worries over things that may never happen. 

Does not worry over things that may never happen 
Worries over trivial matters. 

DoeB rot worry over trivial matters. 

Feels unduly disappointed when lus plans do not go right. 
Grieves too much over that which lie has lost 
Accepts necessary facts as a matter of course 
Refuses to accept certain necessnry facts. 

Does the best he can with what he has. 

Does not realize his own limitations 
Finds it difficult to accept his own limitations 
Not very self critical. 

Thinks he should always have the center of the stage. 
Recognizes and accepts the superiority of another child 
Accepts the fact that he can't excel in every type of activity. 
Appreciates and adjusts to a good authority. 

Does not appreciate or adjust to a good authority 
Attitude of defiance when not accepted by the group. 
Accepts just criticism willingly 
Finds it difficult to accept just blame for his faults. 

Expects to be excused from a difficult task. 

Regresses to babyish behavior in the face of difficulty. 
Expects to be pitied in the face of difficulty. 

Won’t admit failure or defeat, 

Always has an nlibi. 

Does not make excuses for his shortcomings, 

Becomes antagonistic when he fails. 



Scale 

value 
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TENDENCY 


31 ( ) 


61 

87 

88 
92 
98 
+2 

13 

94 


cH 1 ^ t0 ° mUCh pra,se and bolstering to accomplish a great 

qKp 

Knows when “ ® ta,k 

Secs h is faults Lf.M d ° ne a task Well 

Tncs to compensate fn' r h S ' ln k thelr tr,,e il « h * 

01 animation * F lS shortcom ‘ngs by excessive activity 

o“p o# " T * e Ratmg of a 

to Face Reality.” She used til Ch J l *5 n on Thcir Tendency 
school and recreat.onalc^ 1 M*r,ll-P a liner nursery, 

nursery-school children. ^ and ° hl0 State University 

Reliability. 

Tabic 13 shows the co„el atlon between lhe m ^ ^ 

TABLE 13 
__ CORRn ATION 


Group 


No 


I 

II 

0 S IT 


18 

25 

26 


Gct 15 No\ 5 Dec 3 


741 ± 08 421± 1+ 

825 d: 01 8I0±0+ 

H2± 12 6 17± OS 


Jan 21 Apr 14 


.712* 07 
432* 12 
746* 06 


• 618*.05 
593* 09 
846 * 04 


717* 08 
782* 05 
488* 13 


SzJfiS t c 5 cl,i t™ cr ? to 3 % years ° f ii 

d.Jd,c„ fro. 2.0 5 vcls VerS ' ty E \° UP induded 

made up of childien from 5 to Hy 2 recreah °ual clubs were 

the age divisions asAey Table 14 mdfcates 


TABLE 14 


Ol (Hip 

1 

2 

3 

4 


N’o clnlditn 


Coi relation 
Feb 1 


27 

22 

20 

18 


140± 13 
255± 1+ 
748* 06 
308* 15 


Appioximnte 
age range, venrs 


5- 6 
7- 8 
9-10 
11-14 
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We have not made an analysis sufficiently fine to show the possible 
reasons for the variation from month to month in the ratings of the 
Merrill-Palmer children. The low coirclation for the Ohio State 
University group on October 15 was probably due to the fact that 
one of the raters was entirely strange to the children at the beginning 
of the year. When the April 1+ latmg was made the group had been 
divided into two sections, which made each teacher’s contact with 
pait of die children less than it hail been formerly. Some of the 
correlations for the nursery-school children arc high enough to be 
considered fairly satisfactory- for this type of data, but fmthcr study 
ueeds to be made of the reliability of the scales. 

The low correlations for the older children aie piobably due in 
part to the fact that the leadeis* contact with the children was weekly 
lather than daily and that each leader saw the children in specific 
activities rater than in all activities 

Relation to Age 

The corielation between age and scores for these groups of child] cn 
was 092± 05 which indicates that the tendency to face reality, as 
measured by this scale, is not associated with age. The peicentile 
curves show the same thing. Separate curves were drawn foi five 
different age groups, but they followed so nearly the same com sc that 
they have been combined, and only one set of percentiles is given for 
the entire age range. 

Analysis of Statements, 

An analysis of the frequency with winch the statements weic 
checked was made to see which statements were maiked most fre¬ 
quently and whethei they tended to be characteristic of diffcicnt age 
levels The statement " Appreciaies and adjusts to a good authonty" 
was checked the gieatest number of times by all the raters at evciy 
age level The opposite of this statement, "Does not appreciate oi 
adjust to a good authouty ” was checked the smallest number of 
times 

All ages combined, the 10 most popular and 10 least pojntlai 
statements wcie the following: 

Ten Most Popnlai Statements 
Appreciates and adjusts to n good authority 
Accepts necessary facts as a matter of com sc 
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Meets situations in a qmet, matter-of-fact manner 
Accepts just criticism willingly 

Recognwes and accepts the snpenoiity of another child 
Knows when he has done a task well 
Concentrates lus cne.gy to accomplish a difficult task 
Does not wo„y over dungs that may never happen 
Faces the issue squarely F 

Accepts the fact that he can’t excel in every type of activity. 

Ten Least Popular Statements 
Becomes antagonistic when he fails 

Truss to compensate for his shortcomioes by excessive activ.ty 
or animation, y 

Expects to be pitied in the face of difficulty 
Worries ovci things that may never happen 
Docs not realize his own limitations 
Substitutes day-dreaming for real effort 
Finds it difficult to accept hu own limitations 
Attitude of defiance when not accepted by the gioup 
Grieves too much over that which he has lost 
Docs not nppicciate or adjust to a good authority 

The 10 statements most frequently checked are ,terns descr.pt,ve 
«i well-adjusted child who faces reality, and the 10 least f.e- 
qucntly checked statements show just the opposite picture The 
same trend is shown in the percentiles, for the median score 
i 01 va,lol,s age groups is between 70 and 75 Theoretically 
the mid-scote should be 60. Thus ,t appears that these children 
tend toward good adjustment so far as tins trait is concerned 
I ] C Jesuits of this study of popularity of statements are similar 
that obtained for the scale, Independence of Adult Affection 
and Attention 


Respect tor Property Rights 

In any gioup of childlen the ownership of toys and materials 
is of consumable concern, and children as well as nutsery- 
school lenchcis aic constantly conftonted with the question of 
the possession, use, and caic of ptoperty The scale of 30 
statements (Table 16) attempts to measure the child’s attitude 
toward piopeitv and his icspect fm piopeitv lights. 

The scale was developed especially for use with preschool 
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children, but has also been used with children up to the age of 
1 3 years 

A former Merrill-Palmer student, Miss Ethel Bickham (2), 
made a study of the ratings made by nursery-scliool teachers in 
two school years, 1930-31 and 1931-32. The subjects of her 
study were 45 Merrill-Palmer children ranging in age from 
2 years, 2 months to 4 years, 10 months. They were rated 
three times the first year and five times the second year 
Agreement between Raters. 

Rater 1 and Rater 2 rated the older group of children, and 
Rater 3 and Rater 4 the younger group. Table 15 shows coi~ 


TABLE 15 


Rater 

Inteivrd 

No, subjects 

Correlation 

Ri with Ri 

Same day 

24 

,58± 09 

Ri with Ri 

1 month 

23 

-68± 08 

Ri with Ri 

4 months 

22 

.71±,08 

R a with R ( 

Same day 

15 

70± 09 

R 3 with R 3 

1 month 

13 

,63±.10 

Rs with R 3 

4 months 

H 

— 12±.20 


relations between two raters rating at the same time, and be¬ 
tween different ratings of the same rater at intervals of one 
month and four months. 

The correlations between raters are probably as high as can be 
expected for this type of data. With one exception, the self-correla¬ 
tions are high enough to indicate fair reliability. The low correlation 
between the two ratings of Rg at a four-month interval may be due 
to the fact that the children rated were very young and new to the 
nursery-school situation at the time the first ratings were made and 
doubtless learned a great deal in the four-month interval. Tims the 
lack of correlation may be attributable to actual change in the chil¬ 
dren rather than to low reliability in the scale. 

The ratings for 24 children in the nursery school during 1930- 
31 and 1931-32 showed a correlation after a year interval of .83±.04. 
This does not mean that there has been no gain in score but that the 
ranking has remained relatively constant. Twenty-three of the 
twenty-four children showed improvement. There was an average 
gain in scotc of 10.02 points. The three child ion who gained the 
most had an average inciease of 18 53, and the three who gained the 
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Per sonality Rating 


105 


Name- 


Date- 


-Rated by- 


Directions for Rating 

Do c “ g : e i y . T;iZTzzTr £eei are rea,iy *»• *. *«d 

better than many half true ones 330 " 3 ^ A feW trUe atatemen ts Hre 


Scale 

value 


82 ( 
4 ( 

23 ( 

84 ( 

87 { 

76 ( 

26 ( 

88 ( 

18 ( 
25 ( 

29 ( 

78 ( 

3+ ( 

24 ( 

IS ( 
38 ( 

0 ( 


RESPECT FOR PROPERTY rights 


110 ( ) 


5 ( 

105 ( 

106 ( 

85 ( 

5 


46 ( 
10 { 


( ) 


76 ( 

41 ( 

88 
33 


( ) 
( ) 
12 ( ) 


Take school propMy or * " Ch f ,,d " n fr ™ < t61r looker.. 

h “ me ' 

wotr^ i~ w,thont perraission - 

a ; r- « fi "*d "U. 1. 

what he has S q P ™ nt be '"E >™d by others rather than 

n""i. s kis, n ,ToV^^;/rrr,': cmE " sed * ° th - 

Monopolizes certatn p^.“ ? ™ “° n 8 t e **™» bin, 
Absolutely no sense of property values 

2* ° f Pr ° Pe,t>r nghtS and k«en desire to see them 

ir- sd >°“' 

GenHmely's^ry'iyhMT^e'^ias^d ’^’’’^T^^^^olhcrs 

Offtakes sehool prope.ty or that of other ch.ltl.en home to 

Takes good care of h,s own possessions 
Cm eless with h.s own possessions 
Takes good care of possessions of other childien 
ai eless when using possessions of other children 
Plat,, tottthe possessions of others f„, hi" ct'et™ w heo he ts 
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least, 1 65 A study of these cases shows that the children with the 
lowest scores made the greatest gam; children with high scores gamed 
vciy little, It is possible that the scale is too restricted at the upper 
end to allow for improvement. A child whose initial score is high may 
show improvement in his behavior but the scale may not be sensitive 
enough at the upper levels to measure this improvement. 

Relation to Age. 

The correlation between age and scores on this scale is . 17±: 10, 
which is too low to be of any significance 

The percentile curves for age groups show a slight tendency to 
increase with age, but the tendency is not clear-cut at all levels 
However, the oldest group, from 9 to 13 years, had no score lower 
than 50, whereas all the other age gioups began with a scoie of 25. 
The percentile curves represent a much wider age range than do the 
ratings used in the age correlation. 

Compliance with Routine 

This scale consists of 31 statements about the various routines 
experienced by children in the nursery school (Table 17). It is so 
specifically in terms of nursery-school routine that it is applicable 
only to children of preschool age. Not as much work has been done 
on this scale as on some of the others, though the ratings have been 
continued over a period of six years. 

Relation to Age. 

No correlations with age have been computed, but the percentiles 
foi the two- and three-year-old children me not sufficiently different 
to report them separately Beyond the twentieth percentile, the per¬ 
centiles for four-year-old childien were consistently higher than foi 
the younger children, and have been reported separately. These 
percentiles suggest a slight relation to age. 

Reliability. 

In the eaily years of the study the reliability of this scale was not 
tested. However, correlations for the 1935 ratings are much like 
those obtained foi the other scales, and it is probable that this scale is 
about as reliable as the others. The correlation between Ri .mil R> 
for January, 1935, is 53i.ll, and for the same lateis in Apul of 
that year, 63± 072. The reason for the lower coi relation rn Januaiy 
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TABLE 17 

Merkill-Palmer School 
Personality Rating 


Name- 


Date- 


-Rated by- 


Directions for Rating 

D.";, 1 : ™ •* c h „ rf 

better than many half true ones A fCW trUe statement s are 


Scale 

value 


99 

11 

9+ 

83 

17 

28 

12 


( ) 
( ) 
( ) 
( ) 
( ) 
{ ) 
( ) 


COMPLI ANCE WITH ROUTINE 


95 
88 
83 
86 ( 
50 ( 

3S ( 
24 ( 

32 ( 

27 ( 

26 ( 


( ) 


( ) 
( ) 


89 
53 
16 ( 
26 ( 
97 ( 

34 { 

39 ( 

93 ( 

92 ( 


77 ( 

16 ( 
28 ( 

13 ( 


( ) 


( ) 


80 ( ) 


ObmrM '* n [ ne ^ 1 ,atel J r to the daily loutme 
Objects violently to routine activities 

’£ z,~~ 

activities Cnt 0t Cr Chlllhen from carr ying out the routine 

Quiet enjoyment from routine act.vit.es 
Accepts the routine as a matter-of-course 
Responds readily to direction in the day's loutme 
Likes to assist the adult in routine tasks 

Ac.rjsr-.-.h ztr ' iccort " nE to h,s 

Refuses many foods 

Often cries during nap period 

Objects to being examined by the nmse 

ol nap" ,aUKhS W,lh adjacent during rest period 

Routine pioceeds as usual in the presence of v.s.tms 
1 rcsence of visitors upsets lus routine 
Presence of a spec.fic child upsets his rout.ne 
Emotional outburst upon leaving parents 

rot" me I'cLues *""*'"* endM ™"* to ca.ry out 

Dawdles over routine activities 

mAT,° ,U T tm % £ ask \ ln a haphazard mannei 
Makes a routine of bis play activities 

S C00I,eralcs the schoolrooms nent ttnd 

Usimllv cooperates e.vtn K keep the school,„„ m , lle „ t „ nd 

Usu.illv puts things away carefully 
Occasionallv puts things away 

SC clcnn L0 ° I,emeS in tmnR t0 keei) tlie «*ooliooms neat and 
Never puts things awav 
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may be that these ratings were made the first week after the Christ¬ 
mas holiday s, and the children may have been more difficult to rate 
at this time than they were latei in the year. 

Effect of Sequence of Statements . 

Unlike the other eight scales, m which the statements arc ariangcd 
in random order, the scale Compliance with Routine was constructed 
in two forms, with the statements identical in both, but at Langed in 
Form A according to scale value, from lowest to highest; and in 
Form B , according to kinds of routine, and, within each group, of 
varying degrees of compliance with the type of loutmc in question. 
The scale published here is Form B. 

As a special problem in mental growth, Miss Gladys Ecsley (6) 
made a study of the effect of the sequence of statements on the child's 
score. Ratings made from September, 1931, to June, 1932, were 
used in the study Form A blanks were checked by two raters for 
each child in October, Novcmbei, January, and Mav, and Foim B 
blanks by the same inters two weeks later. At the time these ratings 
were made there were two separate nursery schools at the Mcrrill- 
Palmer School, one foi children up to 3^ years and one for children 
3J4 to 5 years. Teachers W and M rated the younger children, and 
teachers J and K the older ones. Each teacher's ratings weie grouped 
together for each of the two forms, regardless of the number of times 
a single child had been rated. Some children were rated four times 
on each form, and all these ratings were used. Ratings on Form B 
were used only if the teacher had rated the same child on Foim A 
two weeks previously Table 18 shows the number of children 
rated by each teacher. 

TABLE 18 


Teacher 

No children rated 

J 

75 

K 

99 

W 

49 

M 

58 


281 


Each teachei’s ratings, as well as the total ratings on Foim A, weie 
correlated with the ratings on Form B, The correlations aic given 
in Table 19. 
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Teacher 


J 

IC 

W 

M 

All 


Correlation 


•7+± 0+ 
79:±,03 
.81 d: 03 
.73 d: 04 
76 -± 02 


scenes on Jhen™ fo™ s : Eh C, ’° l ' Eh t0 “*«* cement between 

a^Vtt , olbe C r h 15 W an7 1 N W ° “ ° f the 

con elated The c „,!clZ„ ^53* 4 ^ ° n ^ ™ 

the Fonn ft ratings of October a nt T f coi relation between 
Only th.ee tcnchefs ™ « 5 . 

M did not rate tins set TW , i , coireIatIon » for teacher 
w,U, a , r „ ,„te,a, a,e 

- - 


TABLE 20 

Avpragb Scores 


Teacher 

Fonn A 

Fonn B 


J 

K 

W 

M 

All 

73 30 

72 00 

72 00 

72 00 

72 35 

73 45 

76 25 

7415 

75 45 

74,95 


o.,Fo°,m ^err* 1 ? t be ,een that m au «•» ^ 

" a 7 hlghei th{m those on Foim /f When all latlngs are 

Fo in!? The' "1 Ft> ' m B " 2 60 po,nts 1 >'gl'cc than that on 

tw n 1 f a ‘ e 91 | cl,ancra ,n 100 tllat true difference be- 

v en the two ,s gieate. than zero. Theic is a tendency, then, to rate 

ch ld.cn li.phei on F„,m 11, the form on which the statements are 
not ,uianged in the oidei of then score value 

I o study the effect of position on the statements checked, a dis- 
tiilnition was made of the statements checked fo. each form of the 
rating sonic Rating sheets wcie included if both teaches had rated 
the child. Results show that theic weie only three statements with 
a dillcicute gic.itci than ten between the peicentagcs checked on the 
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two forms Two of these three statements were toward the lower 
end of the scale where the score values are highest. These two state¬ 
ments weie checked more often on Foim B than on A . Such state¬ 
ments may account foi the slightly higher scares an Form B. 

A study of the differences between the two forms shows that there 
is a slight tendency to check statements having smaller seme values 
more frequently on Form A than on Form B, whereas the seven 
statements having the largest scoie values arc checked nioie often on 
Form B This tendency of course makes the average seme slightly 
higher on Fonn B than on Form A Thus, it is evident that the i alcis 
tend to mark more items indicating good compliance with mutinc 
when the statements are arranged according to type of routine and 
degree of compliance, than when the statements arc ai ranged from 
lowest to highest score 

Response to Authority 

Anyone who has observed gioups of children knows tiiat they show 
two widely divergent ways of responding to authority: that is, some 
children accede to all requests, and others aie defiant of nil authority. 
As in other aspects of behavioi, thcie are variations between these two 
extremes and the majority of children fall in the middle group. The 
ability to adjust satisfactorily to nil then tty may make or mar success 
and happiness in life It is essential not only to be able to acccpL the 
dictates of a superior, but also to know when an authority is a poor 
one and be able to resist it. 

Learning what authorities to obey is an extremely important task 
for a preschooL child. He has been accustomed to authority at home, 
and when he enters nursery school it is probable that he must learn 
to accept the authority of several other persons. 

To study this important aspect of behavior, the scale Response to 
Authority was constructed In its present form it consists of 28 
statements (Table 21). 

Instead of being scored on the basis of 1 to 11, as m the othci 
scales, the statements were tanked from those showing the IcasL 
response to authority to those showing the greatest Since theie were 
44- statements, the scores ranged from l to 44. Some of the state¬ 
ments were later eliminated as unsuitable, and the numbei was ic- 
duced to 28. The percentiles presented in this study are based on the 
original scores but the revised scale values, computed on the 1 to 
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TABLE 21 

Mhirili.-Palmer School 
Personality Rating 


Date- 


Name-Rated by- 

Daemons for Rating 

Check only those statements which you feel are really true of the child. 
Do not guess if you are not reasonably sure A few true statements are 
better than many half true ones. 


Scale values 

Original Revised RESPONSE TO AUTHORITY 


17 

35 

( 

) 

Attempts to change conversation from suggested 
activity to other channels 

39 

97 

( 

) 

Adels cooperative additions to the suggestion 

3 

1 

( 

) 

Resistant even against suggestion. 

6 

12 

( 

) 

Planned evasion 

35 

95 

( 

) 

Pi oud of his cooperation 

18 

41 

( 

) 

Lags in following suggestion 

34 

91 

( 

) 

Responds without unclue delay to authonty 

5 

n 

{ 

) 

Cues if has to submit to authority. 

4 

11 

( 

) 

Runs away if called 

42 

104 

{ 

) 

Comes quickly if called 

11) 

26 

( 

) 

Thinks of immediate aiguments as to why he 
shouldn't do suggested activity. 

25 

48 

{ 

) 

Contemplates legitimate suggestion long time before 
doing it. 

9 

21 

( 

) 

Resists when lcquiicd to do something new 

31 

60 

{ 

) 

Says "No" but does suggested activity 

13 

31 

( 

) 

Says "Yes” but doesn’t do suggested activity 

7 

13 

( 

) 

Frowns, shrugs shoulders, pouts or stamps foot when 
suggestion is made 

23 

15 

( 

) 

Resistant only when in a particular mood 

11 

28 

( 

( 

) 

Pietends noL to hear. 

28 

55 

) 

So absoibed in own thoughts that doesn’t compichend 

2 

1 

( 

) 

Defiant against authority 

44 

110 

( 

) 

Accepts any command without question 

21 

42 

( 

) 

Expeumcntation with new’ authority to see how far 
he can go 

1 

0 

( 

) 

Rebels physically temper-tantrum, hitting, kicking, 

12 

30 

{ 

) 

Pretended absoiption to evade suggestion 

38 

96 

( 

) 

Cooperative and lesponsible 

20 

42 

( 

) 

Child tries to get task done by the person who sug¬ 
gests it 

1+ 

31 

( 

( 

) 

Follows suggestion only while teacher is m sight 

16 

33 

) 

Resists if suggestion is not about the things he has 
planned himself, 
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11 scoung method, ate published along with the othcis Anyone using 
the scale should scoie by the revised scale values and compute new 
peicentiles. 

This scale needs further study, for it lacks statements between 
the values of 60 and 90, 

Reliability of the Scale, 

Miss Thelma F McClutc (10), a Mcnill-Palmci student, 
studied the reliability of this scale. The tabulation (Table 22) 

TABLE 22 
Corrpi A HON 

Raters Octobei December 

Ri and Rt 7S± 07 ,C6±,09 

Ra and Ri 372: 136 76±,067 


shows the rank-diftcrence correlation between ratings for two sets 
of tcacheis. Ri and rated the younger children, and R i the 
oldci ones From 19 to 25 childten were used in eacli correlation. 

The teacheis who rated the youngei children showed more con¬ 
sistency at the two pcnods of rating than did those who rated the 
older children. It is possible that the oldei childlen made more dis¬ 
crimination between the head and assistant teacher at the beginning 
of the year than did the younger children, and thus the two teacheis 
tended to rate them differently in their response to authonty Since 
response to authority is so largely a rrmttei of the interaction of child 
and adult, there is likely to he a considerable difference of opinion 
about children’s behavior in this respect. A child may respond readily 
to one adult’s authority and at the same tune be rather defiant of 
another's This difference is particularly noticeable in children who 
tend to have favorite teacheis. 

Relation to Age. 

Six percentile curves for age groups from two to sixteen were com¬ 
puted, but since there are only very slight differences they have been 
combined in one curve. A coefficient of correlation for age and score 
has not been computed, but the chances are that such n correlation 
would be insignificant 

Attractiveness of Personality 

This scale is the longest of the nine, consisting of 75 items, most of 
which are short descriptive words or phrases. The other seven scales 
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TABLE 23 

Mfrrill-Palmer School 
Personai ity Rating 


Date- 


Name-—----Rated by - --——.-- 

Directions for Rating 

Check only those statements which you feel are really true of the child. 
Do not guess if you are not reasonably sure A few true statements are 
better than many half true ones 


Scale 

value ATTRACTIVENESS OF PERSONALITY 


95 

( 

) 

Unusually happy disposition 

82 

( 

) 

Nearly always smiling 

94 

( 

) 

Smile lights up his whole face. 

81 

( 

) 

lias a contagious laugh. 

18 

( 

) 

Almost always seems unhappy. 

25 

( 

) 

Almost never laughs or smiles. 

1 

( 

) 

Extremely disagreeable mfinnei 

95 

( 

) 

lias an unusually good sense of humor 

72 

( 

) 

Has a fairly good sense of humor 

71 

( 

) 

lias a way of making an appeal with his eyes 

86 

( 

) 

Has a pleasing mannei of speech. 

95 

( 

) 

Thoughtful of others 

88 

( 

) 

Sympathetic nature 

15 

( 

) 

Inconsiderate of others 

45 

( 

) 

Not affectionate. 

6 

( 

) 

Extremely selfish. 

42 

( 

) 

Moderately selfish. 

83 

( 

) 

Polite. 

7 

( 

) 

Rude 

60 

( 

) 

Mischievous 

89 

( 

) 

Brave when hurt 

20 

( 

) 

Very babyish when hurt 

100 

l 

) 

Truthful 

68 

( 

) 

Very persistent 

3+ 

( 

) 

Gives up rcndily 

32 

( 

) 

Makes excuses. 

72 

( 

) 

Seldom cries 

98 

( 

) 

A good sport 

1+ 

( 

) 

A pooi spoit 

29 

( 

) 

Domincenng 

10 

( 

) 

Deceptive 

57 

( 

) 

Impulsive 

42 

( 

) 

Very vaiiablc 

86 

( 

) 

Very stable. 

62 

( 

) 

Rough and rendv 

81 

( 

) 

Forgiving nature 
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TABLE 23 {continued) 


Scale 

value 


ATTRACTIVENESS OF PERSONALITY 

12 

15 

26 

( 

( 

( 

( 

i 

) 

Very quarrelsome 

Very stubborn 

Wanders around aimlessly 

36 

) 

Self-Conscious 

30 

( 

) 

Nervous in manner, ovei-talkative, over-anxious, etc. 

6 

( 

) 

Veiy negativistic 

13 

f 

) 

) 

Is on the defensive all ilic time 

68 

( 

Happy-go-lucky 

6+ 

( 

) 

Very methodical 

66 

( 

) 

Confides m adults 

97 

( 

( 

) 

Intelligently cooperative. 

25 

) 

Tiles to show oil or acts silly a gie.it deal. 

2+ 

( 

) 

Repels friendly advances. 

16 

( 

) 

Sulks when not given his own wav. 

77 

( 

) 

Makes pleasant conversation with adults 

84- 

( 

) 

Makes an effort to help mlultl. 

76 

{ 

) 

Genuinely sorry when lie has displeased an adult. 

36 

( 

) 

Becomes too attached to certain adults 

23 

f 

) 

Egotistical, 

29 

( 

) 

Repressed. 

104- 

( 

) 

Unaffected, spontaneous, natural 

Unpopular with other children. 

19 

( 

) 

S2 

( 

) 

Imaginative. 

31 

( 

) 

) 

Lack of imagination. 

92 

( 

Adapts easily to a new situation 

84 

( 

) 

Eager to try new things. 

35 

( 

) 

Not much inteiested m new activities 

78 

{ 

) 

) 

Seems to have a plan foi every minute 

88 

( 

Brimming over with ideas foi activity 

73 

( 

) 

Fairly enthusiastic in work or play. 

86 

( 

) 

Vivacious, 

22 

( 

) 

Displays no enthusiasm in activities 

83 

( 

) 

Plnys or works vigorously 

62 

( 

) 

Moderately energetic. 

31 

( 

1 

Passive, 

21 

< 

) 

Listless 

31 

( 

) 

Haphazard methods of work or piny. 

35 

< 

) 

Extremely timid physically 

38 

( 

) 

Lack of self-confidence 


attempt to measure specific aspects ol personality, whereas this scale 
and the ninth, Physical Attractiveness, have as their object the evalua¬ 
tion of personality in its affective .aspect. A copy of the scale is 
shown in Table 23. 

Relation to Age. 

Percentile curves for six age gioups from two to sixteen ycais so 
nearly coincided that they were combined into one curve. 
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Physical Attractiveness 

This scale consists of 68 short descriptive phrases, some of them 
desciibing the child’s physical characteristics, otheis, impressions 
the ratei may have of these chaiacteristics A copy of the scale is 
given in Table 24 

TABLE 24 

Merrill-Palmbr School 
Personality Rating 


D ate- 


Name—— -Rated by- 

Directions for Rating 

Check only those statements which you feel are really true of the child 
Do not guess if you are not reasonably sure A few true statements are 
better than many half true ones 


Scale 

value PHYSICAL ATTRACTIVENESS 


92 

( 

) 

Good body pioportions. 

27 

( 

) 

Body piopoitions poor 

14 

( 

) 

Serious deformity 

26 

( 


Legs bowed 

86 

( 

> 

Well-shaped head 

27 

( 

) 

Peculiarly shaped head 

57 

( 

) 

Vciy wide forehead. 

38 

( 

) 

Very long neck 

31 

( 

) 

Very short thick neck 

104 

{ 

) 

Features strikingly beautiful 

96 

( 

) 

Beautiful fcatmes 

56 

( 

) 

Ordinary features. 

36 

C 

) 

Homely features. 

7 

( 

) 

Repulsive fenturca 

47 

( 

) 

Square jaw 

43 

( 

) 

Very prominent cheek bone 

39 

( 

) 

Broad nose 

42 

( 

) 

Very long face 

42 

( 

) 

Very thin lips 

31 

( 

) 

Veiy thick lips. 

40 

( 

) 

Protruding chin 

29 

l 

) 

Receding chin. 

28 

( 

) 

Crooked teeth. 

27 

( 

) 

Face badly scaned 

96 

( 

) 

Unusually pleasant facial expression 

8 

( 

) 

UnusualIv disagieeablc facial expiession 

92 

( 

) 

Exceptionally beautiful eyes 

86 

( 

) 

ExpieSsive eyes. 
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Scale PHYSICAL ATTRACTIVENESS 

value__ _ 

73 ( ) Very large eyes. 

57 ( 1 Ordinary eyes 

Vi ( j Eves seem too far apart. 

3s { ) Very small eyes 

34 ( ) Eyes seem too dose together 
27 ( ) Eyes slightly uo'sed 
24 ( ; Expressionless eyes, 

33 ( ) Exceptionally beautiful ban. 

8 + ( ) Ilflir is neat and clean, 

21 ( ) Care of hair is neglected 

16 { ) Hair extremely unattractive, 

92 ( j Beautiful smooth skin 

34 ( J Coarse skin, 

33 ( l Skin net clear, 

31 ( j Sallow complexion. 

85 ( j Kosy cheeks 

96 ( ) Looks very healthy 

16 l ) Very thin and emaciated 

92 ( j Stands erect 

27 ( j Seems to have poor postinc, 

92 ( ) Walks with ease and grace. 

36 ( ) Has n peculiar walk 

83 ( ) Soft musical voice. 

33 f ) Soft musicnnauRh 

53 ( ) Ordinary speaking voice, 

27 ( } Harsh voice 

26 ( | Lcuul, harsh laugh 

20 ( ) Whining voice. 

84 ( ) Very attractive clothes, 

69 ( ) Meticulously neat about clothes, 

57 ( ) Wears ordinary clothes, 

32 ( ) Clothes do not Rt well 

23 ( ) Very untidy about clothes, 

73 ( ) Body and clothes usually clean, 

66 { ) Hands, face, anti neck usually clean, 

29 ( ) Hands and face usually dirty. 

22 { J Usually has a ditty neck 

17 ( ) Body seldom clean 

3 { ) Nose is usually running 
2 ( ) Body always has an offensive odor, 


Eniey's Study, 

As part of the requirements foi the Master’s device at Wayne 
University, Detroit, Miss Gladys Eeslcy (7) rvrotc n thesis entitled, 
"A Study of Teachers' Ratings of the Attractiveness of Petsonnlity 
and Physical Attractiveness of Nutscrv School Children, 1 ” She used 
the teachers’ ratings of the Mcutll-Fnlmer childicn on these two 
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scales and in addition had the teachers tank the children on physical 
and personality attiactiveness She -wanted to know how well a 
teacher's iatings of the children agreed with her ranking of them, 
what the 1 elation Is between physical attractiveness and attractiveness 
of personality as measuicd by these scales, and what the relation is 
between age and intelligence and these ratings. 

From October, 1931, to November 1932, the children were rated 
five times on these two scales. The May, 1932, i atings weie used 
as the best ones, since the teachers knew the childien well by that 
time and also had had a school year's experience in using the scale 
Besides rating the children in May, each teacher was asked to lank 
the childien with lespect to physical attiactiveness and attractiveness 
of personality. Only the oldei children were used in this part of 
the study, because the teachers of the younger children felt that 
they could not rank the children in order from least to most attrac¬ 
tive. Teacher A was the head teacher and Teacher B the assistant 
The head teacher is a permanent member of the staff, the assistant 
usually stays only one year. 

Each teacher’s rank judgments of 24 children were compared with 
her scaled ratings of the same children Rank-difference correlations 
were obtained as shown in Table 25. 


TABLE 25 


Teacher 

Atti activeness of personality 
Correlation 

A 

,63± OS 

B 

66it 09 


Physical attractiveness 


Correlation 

A 

51± 10 

B 

09± 13 


These lesults show higher correlations between ratings and judg¬ 
ments of attractiveness of personality than of physical attractiveness 
For physical attractiveness, Teacher A showed fair agreement in the 
two methods, but Teacher B showed none at all This lesult is 
surprising, for it would seem easier to judge physical attractiveness 
than that more intangible quality, attractiveness of pcisonality. 

Even though an attempt was made to make the two scales measure 
different qualities, there is evidently oveilapping between the two 
For this group of childien, the coirelation between the two scales 
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was 46:± 07 This figure agrees r.nhci closely with that obtained 
for a single age group of childien 48 to 59 months of age, where 
the correlation is 43it 057 (Sec Table 29). 

Attractiveness of personality conelatcs with age only —-14^.09, 
which result is in agreement with the results of the percentile curves 
computed far age gioups. The relation between physical atti.iciivc- 
ness and nge is a little higher, i.c., —.482: .07. The six percentile 
curves are best combined mto two groups, the youngest giniip hav¬ 
ing a higher median score than the older. These results indicate 
a tendency to judge youngei children ns moic attractive than older 
ones. 

The correlations with intelligence me much the same for the 
two scales, ie,, .32±.09 for attractiveness of personality, and 
35rt 08 for physical .attractiveness Thus there is only a slight 
tendency to rate the more intelligent children as the mote attractive. 

Parents' Ratings 

While Mrs. Mary Edmunds Gcrlaugh (8) was a student at the 
Merrdl-Palmcv School, she made a study to evaluate parents 1 lut¬ 
ings of pre-school children on six of the nine rating scales: Ascendance- 
Submission, Physical Attractiveness, Attractiveness of Peisonality, 
Independence of Adult Affection and Attention, Response to Author¬ 
ity, and Tendency to Face Reality. These six were cltoscn brenuse 
they could be rated by parents in a home situation. 

The ratings were made during the first semester of 1931 on chil¬ 
dren who attended the Merrili-Paimer nursery school. Ratings for 
40 childien were returned The number of parents rating on the 
different units is shown ill Table 26. 


TABLE 26 


Scale 

No, fathers 

No mothers 

Ascend nnce-subnussi on 

31 

36 

Physical -alti activ eness 

35 

40 

Attractiveness of personality 
Independence of adult affection 

35 

40 

and attention 

35 

40 

Response to authority 

31 

39 

Tendency to face reality 

32 

30 


The father and mother of the child weie requested to Kite inde¬ 
pendently. The nuiseiy-school teachers rated the children at the 
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same time the parents rated them The children’s ages ranged from 
2 years to 4 ycais, 11 months 

Average scoies were computed foi each scale for fathers, mothers, 
and nuisery-school teachejs, and comparisons were made between 
them. 

Table 27 shows the peiccntage of patents rating their childlen 
lowei than the teacheis did 


TABLE 27 


Scale 

Percentage of parents 
rating lower 
than teacheis 

Ascendance-submission 

26 6 

Atti acliveness of personality 

20 0 

Independence of adult affection 

88 5 

Physical attractiveness 

+3 0 

Response to authority 

76 6 

Tendency to face leality 

74 2 


Results show a rather consistent tendency foi paients to rate then 
childien higher than teachers did on ascendance-submission These 
paients doubtless considcied leadership a desuable quality, and ob¬ 
servation showed that they encouiaged their childien in its mani¬ 
festation. The paients showed bv theii ratings that they thought 
then childien expiessed qualities of leadership at home, whereas the 
teacheis had much moie opportunity to obscive each child in a laiger 
gioup of childien, in which the majority of children tend to cxpicss 
themselves moi e or less fi eely 

On physical attractiveness there was faitly close agreement between 
paients and teacheis Tlieie was less difference betyven parents’ and 
teachers’ ratings on this scale than on any other. 

The difference between mean scoies for parents and teachers on 
attiactiveness of peisonality was a few points highei than on physical 
atti activeness, but the difteience is not paiticulaily significant. The 
tiend was for paients to rate their childien higher than the teacheis 
did. 

On lesponsc to authoiity 76.6 per cent of the paients rated theii 
childien lowei than the teacheis did This would indicate one of 
two things; that childien lespond more leadilv to authoiity at 
school than they do at home ov that teachers judge the same be- 
havioi as moic compliant than the patents do 

The paients rated independence of adult affection and attention 
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much lower than the teachers did, 88 5 per cent of the patents i a ting 
lower than the teachers. 

Tlic gicatest dlffeientc between patent**' and teachers' in tings oc¬ 
curred on the scale Tendency to Face Reality, the difference between 
fathers’ and teachers' ratings being 18.49 points. Seventy-four pci 
cent of the paients rated lower than the teachers, ft. is ptnhuhle 
that the regular routine, consistent discipline, and Companionship 
with contemporaries found m the nmscry school help children to 
face facts as they are and leatn to make adjustments much hcttci 
than it is possible for them to do in many homes. 

As judged bv average differences between mean scenes foi six 
scales, the father and mother of the child were on the whole in 
closer agreement with each othei than the two nursery school teachers 
were. It is possible that the parents did not late as independently 
as the teachers did, though they wcie instructed to i«»tc the child 
without consulting each other. 

However, rank-difference correlations between fathers’ and moth¬ 
ers’ scores show considerable variation in agreement for the various 
scales The coirelations are given in Table 28. 


TABLE 23 



Scale 

No, children 

Correlation 


A scend snee-s u bmission 

30 

,78± C49 


Attractiveness of personality 

35 

2+± 107 


Independence of adult affection 

35 

.5IS: 085 


Physical attractiveness 

35 

.19zt:.H0 


Response to authority 

30 

.22±.m 


Tendency to face reality 

31 

.51±.092 


Three of the six correlations are so low in relation to the probable 
error that they are of no significance. Only one of the six scales, 
that on ascendance-submission, shows high agreement. 


Intercorrelation of the Nine Scales 

To see what relation exists between the scales, each was correlated 
with every other one. In order to eliminate the factor of age, the 
ratings of children within one age group, 48 to 59 months, were 
studied Table 29 shows the intercorrelations (product-moment), 
The most striking result of the intercorrclations is the low iela¬ 
tion between the Ascendance-Submission scale and cveiv other, all 
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,’s being 20 01 below It mar be that hcic we me mcnsuiing a 
ti ait which is independent of the others 

The most closely related scales are Response lo Authority, Com¬ 
pliance zvith Routine, .and Respect for Pioperty Rights, these con il¬ 
lations being in the 70 J s. It is possible that these three scales should 
be revised to form a single scale measuring a general link of com¬ 
pliance. Tlie only other scales which corielate to the extent of .70 
aie Sociability and Attractiveness of Fcisonality. Apparently those 
children rated ns sociable arc likely to be rated as attractive 

The scales Tendency to Face Reality, Response to Authority, anil 
Compliance with Routine show some relation with one another, the 
conclations being ,62. It is possible that Tctidenrv to Face Reality 
has some of the same elements as have the scales which seem to 
measure the general characteristic of compliance , and that learning 
to accept failure and success, praise and blame, and realizing one's 
limitations—in other words, facing reality—is very much akin to 
learning to respect authority and to be a responsible incmbei of a 
group, so far as the daily loutines go. 

Much work remains to be done on these scales, foi example, a 
factor analysis should be made to determine what fundamental trails 
are included in tin's series of i a ting scales The scales would he con¬ 
siderably improved if some of the alterations suggested were made. 
New combinations of some of the scales might be tried, and possibly 
would piove more satisfactory tools for evaluating the fundamental 
traits than arc the present scales. 

Graphic Analysis 

Even a cursoiy examination of the scores for individual children 
shows that there is a great deal of variability m the ratings, Raters 
are likely not only to disagree with each other when they rate a 
child at the same time but also to drsagiec in then own ratings at 
different times It is also possible that having several persons late 
a child over a period of years may make for cater vauablitv than 
having one person do all ratings. To study these variabilities, ratings 
on each of die nine scales were graphed for twenty-five children tang- 
mg in age from 1 year, 9 months to 5 years, The selection of cases 
was random, the first 22 childien on the list being taken foi sludv, 
with the addition of tinee oilici chilchcii who had been in nuisciy 
school from the ages of two to five yea is. Dining the time these 
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chil(hen were in the miisery school there were two head teachers 
Since one of the teacher s has been in the school for all seven years of 
the study, only those latings in which she was one of the pair of 
raters have been analyzed. The second rater in each case was the 
assistant teacher, who was usually a diffeient person each year. 
Thus a comparison can be made between the ratings of a rater 
who has had a great deal of experience m woiking with the children 
and in using the scales, and those of a rater who is comparatively 
new both in the nuiscry school and in lating expciicnce 

Tabic 30 gives the average numbei of latmgs and assistant laters 
for each child bv scales. 


TABLE 30 


Scale 

Aver age 
No ratings 

Aveiage No 
assistant 

rateis 

Ascendance-submission 

5 5+ 

2+1 

Attractiveness of peisonality 

3 75 

1 63 

Compliance with routine 

2.52 

1 38 

Independence of adult affection 

3,95 

2 58 

Physical attractiveness 

+.08 

1 86 

Respect for property rights 

4 18 

1 81 

Response to authority 

5 08 

233 

Sociability 

5 5+ 

2 62 

Tendency to face reality 

+ 08 

1 81 


Means, standard deviations, and coefficients of vanation weie 
computed for the constant head teacher and for the varying assistant 
teachers for each of the nine scales. The results are given in Table 
31. The means aie based on actual scoies lathei than peiccntiles. 

The coefficients of variation show that theie is no constant ten¬ 
dency tor the head teacher to be more variable than the assistant 
teachers, or vice versa In three of the scales, Respect for Propet ty 
Rights, Response to Authonty, and Tendency to Face Reality, the 
head teachci was more vanable than the assistant teachers In four 
scales, Ascendance-Submission, Att) activeness of Personality, Inde¬ 
pendence of Adult Affection, and Sociability, she was less variable 
In two scales, Compliance with Routine and Physical Attractiveness, 
one was as variable as the other. Thus it is evident that the vari- 
abilitv of a single later is veiy much like the variability of sevcial 
raters, 

The figures show also that the least amount of vaiiation fot both 
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Artels * 1 a " d thC aSSiSmnt tead ’ erS ™ ln the 

An inspection of these 225 graphs shows that even though there 
is considerable variation in the ratings, some of these curves tend 
to follow the same general pattern, sometimes on the same level and 
sometimes on different levels. Table 32 shows the percentage of 


TABLE 32 


Scale 


Ascendance-submission 
Attractiveness of personality 
Compliance with routine 
Independence of adult affection 
Physical attractiveness 
Respect for property rights 
Response to authority 
Sociability 

Tendency to face reality 


Per cent 


me general 
pattern 

Agteement within 
20 percentile points 

17 

4 

32 

18 

43 

43 

33 

21 

17 

23 

36 

27 

17 

13 

29 

13 

39 

22 


curves which follow the same general pattern and those in which 
the agreement throughout the rating period was within 20 per¬ 
centile points. 

The percentage of graphs following the same general pattern on 
any level is less than 50 per cent in each of the nine scales. The 
results are based upon the subjective judgment of one person The 
other classification, agreement within 20 percentile points, is objec¬ 
tive, for it is based on actual numbers. These percentages in seven 
of the nine scales aie less than those for the same general pattern, 
indicating that for some of the cases the ratings for the two teachers 
were on different levels, even though they followed the same upward 
and downward trends. 

This variability of ratings leads to several possible conclusions: 
(a) The scale items are too ambiguous to be used with the same 
meaning by different raters, (i) the method of checking only those 
items the ratei thinks are really true of a child is poor, because some 
ratcis check many more statements than others; (c) the raters need 
moic specific tiaining before they are asked to rate children; or, 
(d) childien are vanablc according to the situation and the person 
to whom they are responding, and thus personality measurements 
aic variable This last point of view is in line with May’s (9) 
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FIGURE la 

Graphs Comparing Teachers 5 Ratim. 3 or One Cuud on uhe Nine Scaies 


definition of personality as a person’s social-stimulus value, Each of 
these four possibilities needs further investigation and putbabLy 
there is some truth in each of them. But certainly if these- raters 
are at all typical of observers in general, all the results of tins 
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study point to the fact that even well-trained observers who are 
with the children constantly and presumably know them quite well 
disagree not only in their ratings but also in their descriptions of 
the children's behavior. In other words, they interpret the child’s 
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FIGURE Ic 

Graphs Comparing Teachers’ Ratings of One Child on the Nine Scales 


behavior in the light of their experience with him, an interpretation 
which is colored by their personal relations with him. But it is 
characteristic of people that they respond in difTeicnt ways to differ¬ 
ent persons, one person bringing out all the best dualities and an- 
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other all the worst. Some teachers and parents seem to have the 
ability to smooth out all the difficulties children present, while others 
seem to create problems We are constantly interpreting other 
people’s behavior in the light of our knowledge of them, and we 
are often surprised to find that our impression does not correspond 
at all with that of another person. Consequently, when two teachers 
rate a child independently of each other, perhaps we should not ex* 
pect very close agreement when it is a matter of rating personality 
traits, for the subtle relations between people arc extremely difficult 
to account for These graphs also show that some children are 
much more likely to he variable than others, a finding which is in 
accord with that of Conrad (4) 

Some of the agreements and discrepancies in rating can be illus¬ 
trated by a sample record The scores of this child on each of the 
scales are given in tabular and graphic form (Figure 1 and Table 
33) 

TABLE 33 


Ave 


Age 

Rater 

Score 

score 

Percentile 



Ascendance-Submission 


2-5 

D, 

54 

61 

53 


H 

68 



2-9 

D, 

68 

61 

53 


H 

54 



3-5 

D. 

73 

62 

56 


D, 

50 



3-9 

D, 

n 

58 

43 


D, 

44 



4-5 

D, 

70 

72 

63 


D, 

74 



4-9 

D, 

79 

76 

74 


D, 

74 



*5-5 

M 

78 

80 

84 

1-10 

D a 

83 





Attractiveness or Personality 


1-10 

D, 

G 

74 

80 

77 

No percentiles 

3-7 

D, 

60 

60 

19 


T 

60 


3-10 

D t 

40 

46 

CL 


T 

53 


T 

4-7 

D, 

70 

72 

49 


Da 

74 


4-10 

D, 

D» 

68 

64 

66 

32 

5-7 

M 

83 

84 



Da 

85 


90 

•The last pair of ratings for each 
child entered the recreational club 

scale were the 

first mode after the 
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TABLE 33 {continued) 


Ave 


Age 

Rater 

Score 

score 

Percentile 



Compliance with Rom inf 


1-10 

D* 

86 

87 

No pcrccnules 


G 

88 



3-6 

Di 

63 

70 

34 


D, 

76 



3-10 

D, 

64 

66 

26 


D, 

69 



4-6 

Di 

56 

67 

21 


D, 

78 



4-10 

d a 

63 

58 

14 


D, 

S2 



5-6 

M 

73 

76 

No percentiles 


D s 

78 




Independence of Adult ArrECTioN and Attention 

1-9 

D, 

18 

16 

No percentiles 


G 

13 


2-7 

Di 

74 

70 

58 


B 

66 



2-10 

D, 

77 

74 

70 


B 

72 



3-7 

D t 

86 

82 

90 


D, 

78 



3-10 

D s 

48 

58 

28 


D, 

69 



4-7 

Di 

66 

69 

55 


D, 

72 


4-10 

Di 

69 

74 

70 


D a 

78 


5-7 

M 

78 

81 

88 


D, 

84 




Physical Attractiveness 


1-10 

D, 

G 

76 

64 

70 

No percentiles 

2-7 

Di 

75 

70 

29 


W 

65 


2-10 

Di 

82 

79 

70 

4-7 

W 

76 


Di 

76 

78 

65 


D a 

79 


4-10 

D, 

D, 

80 

79 

80 

74 

5-7 

M 

d 3 

78 

82 

80 

86 
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TABLE 33 ( continued ) 


Rater 

Score 

Ave. 

score 

Percentile 

Respect tor Property Rights 


D, 

86 

86 

No percentiles 

G 

86 



Dx 

86 

81 

60 

Ds 

76 



D, 

82 

78 

50 

d 2 

74 



M 

82 

82 

60 

d 3 

82 




Response to Authority 


Dy 

28 

30 

No percentiles 

G 

31 



D, 

14 

23 

28 

B 

32 



Di 

12 

19 

IS 

B 

26 



Di 

14 

14 

2 

T 

14 



D, 

14 

10 

3 

T 

7 



Dx 

20 

26 

36 

Dj 

33 



Dx 

18 

20 

20 

D a 

23 



M 

26 

28 

43 

d 3 

30 



Sociability with other Children 


Di 

48 

40 

No percentiles 

G 

31 



Di 

43 

62 

46 

B 

81 



Di 

39 

40 

12 

B 

40 



Di 

27 

35 

3 

T 

42 



D, 

87 

26 

85 

T 

86 



Dx 

80 

76 

58 

G 

71 



D, 

84 

86 

36 

D a 

89 



M 

78 

81 

70 

D 3 

84 
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Age 

Rater 

Score 

Ave 

score 

Percentile 


Tendency to Faci Rfaiitv 


i-u 

D, 

55 

66 

No percentiles 

G 

76 



2 6 

D, 

59 

72 

50 

B 

84 



2-10 

D, 

46 

66 

37 

B 

85 



4-6 

Di 

46 

62 

29 


Dj 

78 



4-10 

D, 

56 

60 

25 


Di 

65 



5-6 

M 

84 

83 

80 


D s 

82 




Analysis of Results of Ratings on Individual Child 

For tlus child some of the scales show extremely close agreement, 
others quite divergent results. Those scales showing similar patterns 
are Attractiveness of PeisonaUiy, Independence of Adult Affection 
and Attention, Physical Attractiveness, and Respect for Property 
Rights The other five show some disagreement and variability from 
time to time 

For all children, as rated on all the scales, there is variability 
from one time of rating to the next; that is, changes in the average 
rating from one time to the next, not lack of agreement between 
raters Practically no child goes along on the same even level. A 
few show a consistent trend either upward or downward, but the 
majority show now an increase in the score, ‘now a decrease. 

Ascendance-Submission. 

In an attempt to find out the reasons for such discrepancies in the 
Ascendance-Submission scale, the individual statements checked were 
studied. While the first two sets of ratings on ascendance-submission 
do not exactly agree, they are within twenty score points of each 
other. But the next two ratings, made when the child was 3 years, 
5 months old and 3 years, 9 months old, show greater divergence. 
At 3 years, 5 months, inters Di and D-> latcd her. Ratci D\ made 
the notation that the child had been absent so much that the rating 
was not reliable. This fact alone could account foi the diffeiencc. 
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But at 3-9 the raters agreed on but one statement, that the child 
usually had her own ideas for activity. Rater D\> the head teacher, 
checked statements showing that the child dominated children more 
immature than herself but submitted occasionally to some other child , 
that she was a follower in a specific group, only occasionally domi¬ 
nating a group; that though she ordinarily neither led nor followed, 
preferring to play alone, she could lead or follow as the occasion 
demanded and organize the activities of a group of children to 
carry out a definite purpose; that when she did dominate, she did 
it by her wealth of ideas, easily getting willing cooperation 

Rater D 2 thought that the child submitted to children of her own 
age; that she hestitated to initiate activity or to make suggestions 
to other children, that she could take the initiative if necessary, 
standing aside to let others paiticipate. 

Thus the two rateis saw the child as showing diffeient degrees of 
ascendance, D\ picturing her as more ascendant than did D 2 D\ 
has had more years of experience in rating and her ratings are 
likely to be more detailed than those of D 2 , but her ratings are 
likely to be as inconsistent as those of any other rater. However, in 
this instance the difference in rating mav he due to the fact that Da 
had been a student the previous year and was new in the teaching 
situation. The last two ratings agree veiy closely, and the state¬ 
ments checked indicate that the child is slightly above the median 
score in ascendance. 

Attractiveness of Personality 

While the agreement between raters on attractiveness of personal¬ 
ity is fairly close, it is quite apparent that in the teachers' estimation 
the child became le«s attractive and then improved again When she 
was first rated at the age of 1 year, 10 months she had a smile 
that lighted up her whole face, was veiy persistent, seldom cried, 
was intelligently cooperative, unaffected, spontaneous, and natural, 
she adapted easily to a new situation, had an unusually happy dis¬ 
position, a contagious laugh, and an unusually good sense of humor 
She was not affectionate, was moderately selfish, mischievous, brave 
when huit, a good sport, very variable, and stubborn She was 
happy-go-lucky, made pleasant conversation with adults, and was 
eager to try new things 

At 3 years, 10 months both raters scored the child as less 
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attractive, D± rating her lower than T Both raters agreed that a 
smile lighted up her lace, that she had a way of making an appeal 
with her eyes, was moderately selfish and deceptive, very variable, 
stubborn, and negativistic. Di thought that she almost always 
seemed unhappy, had a fairly good sense of humor, was not affec¬ 
tionate, was very babyish when hurt, a poor sport, veiy persistent, 
self-conscious, on the defensive all the time, and that she sulked 
when she was not given her own way. On the other hand, T 
checked the statements indicating that the child Had a contagious 
laugh, was polite, mischievous, intelligently cooperative, and egotis¬ 
tical, made excuses, and conversed pleasantly with adults; that she 
was very stubborn and negativistic, and at the same time intelli¬ 
gently cooperative. When such contradictions occur it would be very 
helpful to have specific examples of the behavior by which the child 
was judged. 

The ratings of the child at 4 years, 1 months and 4 years, 10 
months show close agreement in score for the two raters. The des¬ 
criptive statements written at the same time agree in portraying 
the child as attractive. 

Age: 4-7 

Rater 1 Z?i 

An attractive child because of her intense interest in such 
things as stories and handwork. She will stay with these ac¬ 
tivities for long periods of time. When she is pleased her face 
glows with happiness. 

Her most disagreeable traits are diminishing: Resistance to 
adult directions and a little deceitfulness in things which she 
does not want to do 

At times, she entertains other children by being a little silly, 
but this is a phase of development. 

Rater: D 2 

S . smiles and laughs a great deal and is one of the first to 
see the funny part of a story or situation. She enjoys teasing 
others. She is persistent m work and does not give up easily 
This shows up her stubbornness, for if she has some idea to 
carry out, she goes through with it, no matter what the adult 
9aya. She is usually busy and very imaginative, 
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Age* 4-10 

Rater’ Dx 

A much more charming child than she used to be Intelli¬ 
gently cooperative, sense of humor, has learned to tease and 
take teasing. 

Her disposition is a little variable Sometimes she is friendly 
and nt other times rather sullen 

Rater’ D 2 

S has an attractive smile and very deep dimples She laughs 
a good deal, partly because of her silly behavior and partly 
because of her sense of humor She can be rude and at times 
is very inconsiderate of others It depends upon the mood she 
is in, for sometimes she is very considerate On the whole, she 
19 a variable child She talks easily with adult9 She is a good 
sport and will take turns and settle other children's difficulties 
She has her own ideas about play and can amuse herself with 
very little material She loves to tell stories to herself and is 
very imaginative 

Compliance with Routine 

The scores on compliance with routine show fairly close agreement 
between the two raters until the age of 4 years, 6 months, both 
rateis checking some statements that show the child as adjusting 
fairly easily to the nursery-school routine. But at 4 years, 6 months, 
Di rates her much lower than D 2 , who said that she adjusted to the 
daily routine immediately, accepting it as a matter of course, while D i 
thought that she cooperated or not, according to her mood. For the 
first time the presence of a specific child upset her routine and she 
dawdled over routine activities and carried them out in a haphazard 
manner 

The descriptive accounts written by the teachers to accompany the 
ratings are given to show that their opinions of the child are es¬ 
sentially the same. 

Age 1 4-6 

Rater. D± 

S 's attitude toward routine is somewhat improved. For a 
time it varied a gieat deal with her moods and with the per¬ 
son who was in charge of the routine, but recently she seems 
to be more stable; and because she has more skill in activities 



136 


JOURNAL OF GENETIC PSYCHOLOGY 


and doesn't dawdle as much, she gets through them with dis¬ 
patch Generally enjoys assisting the adult. 

Socially more interested in her neighbors. 

Rater: D 2 

S very seldom dawdles over routine, ns she used to do, but 
seems to enjoy it and tries to be one of the first to get her 
outdoor clothes off or on, and is quick in the washroom. She 
is restless at nap and rest times, and is the only one of the older 
group who attempts to talk to other children at this time She 
is neat and orderly and enjoys putting paper, pencils, and scis¬ 
sors back in the cupboard 

She is very silly at times at the lunch table and laughs 
out loud and leads others to do the same 

The ratings at 4 years, 10 months indicate that the child is not yet 
accepting routine tasks with ease. D\ indicates that she has im¬ 
proved slightly, but D 2 indicates a decided drop The descriptive 
accounts indicate that the child has something yet to learn about 
complying with daily routines 

Age: 4-10 

Rater 1 D x 

She is bored by most of the routine and has not learned to 
accept it as a thing that is just done in apitc of one’s interest or 
lack of It. 

Rater: D 2 

S is very haphazard in all routine. She tries to escape from it 
when in certain moods and needs reminding about putting away 
toys, She has acted silly at lunch and is now at my table, where 
she Is conforming She is using the entry way for her nap room, 
as she Is very restless and disturbs the other children She 
tries to get other children to act the same way 

It is interesting to note that during the three years this child was 
in the nursery school her compliance score was always below the 
median and her percentile score consistently decreased from the age 
of 1 year, 10 months to 4 years, 10 months. Since she has entered 
the recreational club her rating has increased but is not vet as high 
as her first rating was. 
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Independence of Adult Affection and Attention 
The graphs of the scores for the two rateis show fairly close 
agreement until the age of 3 years, 10 months These graphs show 
plainly that when the child was first lated at the age of 1 year, 9 
months she was fairly dependent upon the teacher, but that in less 
than a year she had become faiily independent, Then at 3 years, 10 
months she became more dependent again, D 2 rating her as more 
dependent than does D\. D 2 thought she showed a defiant attitude 
toward adults but was independent of them in overcoming difficulties, 
even resenting aid She did, however, bid for attention from adults. 
D 1 said that she insisted upon having a specific adult to assist her, 
was dependent upon an adult to solve her difficulties, and did her 
best only when praised by adults At the time this dependence was 
shown, the child’s baby sister was requiring considerable attention 
at home, and the child’s seeking adult attention may have been a 
reflection of this home situation Since the age of 3 years, 10 months, 
the child has steadily become more independent of adults, her per¬ 
centile score increasing from 28 to 88 

Physical A ttractiveness 

Throughout the years of rating physical attractiveness there was 
fairly close agreement between the raters, and the level of the scores 
was high enough most of the time to indicate that the child was at 
least average in physical attractiveness One of her most recent rat¬ 
ings puts her in the upper quartile. The teachcis’ descriptions of 
the child, written to accompany the ratings, follow. 

Age. 4-7 

Rater ■ D± 

Usually gives the appearance of being neat and tidy Her 
skin is lovely and clear and her eyes a beautiful deep blue. She 
walks with grace To me she is growing more beautiful each 
year, 

Rater: D 2 

S. hns an infectious smile, with a dimple which makes her 
more attractive when she laughs and smiles, She has a lovely, 
smooth, white skin, her hair is very blond and fine Her clothes 
are much more attractive than formerly and often she and her 
sister are dressed alike She walks with ease and grace, and 
can have a soft \oice, but on the whole talks in a loud voice 
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Age' 4-10 

Rater* D\ 

Has the features for growing into a very good-looking child, 
though not beautiful now. Her eyes nre a gorgeous blue, but 
her mouth often looks a little polity, anti her voice is babyish. 

Ilcr clothes always look well 

Rater; Dz 

S's body proportions are good She seems very attractive when 
she smilea, because of her dimples and her sparkling eyes Her 
mother often dresses S. and her Intle sister alike, and they 
seem to be wearing more attractive clothes than formerly. 

Her voice is not as soft, because she shouts and calls out to 
others in a loud voice She is clean on arriving at school, but 
Is not tidy about her clothes, for they become rumpled and dirty 
very quickly. 

Respect for Property Rights. 

The child was rated seven times on this scale between the ages of 
1 year, 10 months and 4 years, 9 months, but only three times by the 
constant rater D%. This graph made from these three ratings shows 
fairly close agreement between the raters. There is a slight Ucnd 
downward, but this variation is probably insignificant. The first 
rating of the child indicates that she had a fairly high tAspect for 
property rights, and she maintained this level. The teachers’ des¬ 
criptions corroborate the ratings. 

Age; 4-5 

Rater: D% 

Quite attached to her own things, end yet not selfish with 
them or unpleasant if other children use them. Ideas of prop¬ 
erty rights very matuie and she holds to them well and ex¬ 
pects others to do so 

Age: 4-9 

Rater Di 

Very mature m regard to property rights. Respectful and 
Would like to sec others the some. 

Rater: Z >2 

S has a keen sense of property rights, foe she often attempts 
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to settle disputes about toys belonging to others, or tells an adult 
about it She will take equipment from others for the purpose of 
giving it to the owner School toys she takes from others if she 
wishes to play with them She is very careless of her own 
possessions and never can remember where she leaves things 

Response to Authonly 

On the Response to Anthouty scale, the latings show considerable 
variation from time to time. Children seem to respond differently 
to different pci sons, and since this scale is based on adult-child rela¬ 
tions this difFeiencc in responsiveness shows up leadily 
The rating at 2 yeais, 5 months is an excellent example of this 
difference of opinion about a child D i was the head teacher, had 
known the child longer, and had had more experience with children, 
but B was the child’s favonte teacher. The two rateis gave opposite 
pictures of the child The only statement upon which they agreed 
was that the child experimented with new authority to see how far 
she could go According to Dj the child was resistant to suggestion, 
contemplated legitimate suggestion a long time before acting upon 
it, and then said "No" but complied; she would frown, shrug her 
shoulders, and pout or stamp her foot when a suggestion was made, 
and pretend not to hear. She was defiant of authority, and resisted a 
suggestion if it was not about things she herself had planned On the 
other hand, B pictured the child as responding without undue delay 
to authority, and as resistant only when, in a particular mood On 
the whole, B thought her cooperative and responsible 
This is an interesting example of a fanly frequent variation in the 
use of the scales. Either the child’s behavior is different in response 
to different people, or they interpret the same behavior differently 
The graph shows that the child's lowest score on this scale was at 
3 years, 9 months, when she was rated by T, who said she cried if 
she had to submit to authority, and rebelled by tempei-tantrums, 
hitting, and kicking D also scored her low, but not quite so low as 
T. Although her final rating is higher, she never during her stay 
in nursery school developed into a child who responded well to author¬ 
ity. Her percentile score was always below the median and most of 
the time below the twenty-fifth peicentile The teachers’ descuptions 
bear out the impies«ion one gets from the ratings, that she lesponds to 
authority with reservations. 
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Age* 4-5 

Rater. Dj 

Ker response to authority depends upon three things. Her 
respect for the authority, whether or not she wauls 10 do the 
tasks that arc requested of her; the mood that she is in She 
is much more likely to be in conflict with students than lenchcn. 

When S' is agreeable she is constructive ami suggestible, S 
generally has to be given time to consider suggestions before 
she responds 

Rate i J> 3 

S complies willingly with requests and seldom dawdles ns 
she used to do However, she is not responsible and dependable, 
for she often forgets what was asked of her Mic never can 
remember where she left such things as hair ribbons, pajamas, 
or toys She is resistant only if in a silly mood and is so earned 
away by the silliness that she needs reminding to fit into routine 
required nt that time Tlieie is no rebellion or defiance of 
authority, as there used to be 

Age- 4-9 

Rater' D± 

i find S, very difficult (o check. If she respects the authority 
she complies nicely, if she n not sure, she behave’ badly to 
discover what may happen, unless she is intensely interested m 
what she is doing She can be and is cooperative and respons¬ 
ible in some tilings and when she desires to be 

Rater: D 2 

S enjoys experimenting with new authority and is likely to 
be silly or disobedient with new students. On the whole, whether 
she responds willingly to authority depends upon her mood. 

She has her own ideas and quite often will resist if suggestions 
are made to her which do not fit in with her own ideas. She 
is likely to be unreliable and if she thinks the teacher is not 
looking will become noisy and silly, though she knows it is not 
die behavior expected. 

Sociability with Othei Childii’n » 

With the exception of one rating when the child was 2 years, 4 
months old, the scores on this scale were low at first hut later showed 
considerable improvement. This trend is shown in the statements 
checked, those up to the age of 3 years, 8 months indicating that she 
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paid little attention to other children and found it difficult to make 
friends with them After that age she was more pleasant with other 
children, paid moic attention to them, and was able to secure better 
cooperation fiom them She had paiticular friends with whom she 
was intimate and was unhappy if she was not playing with them The 
descriptions wutten by the teachers to accompany the last ratings, 
before she left the nursery school, follow 

Age 4-8 

Rater. D 1 

At the age when a child usually pairs off with anothei child, 
she is almost always playing in combination with one or more 
Good balance between leadership and followership. Generally 
her leadership is purposeful and constructive, though she can 
become veiy "giggly” and silly when others pay attention 

Rater Do 

S, makes friends with both older and younger children How¬ 
ever, she does not mind playing alone She enjoys helping 
younger children, especially her younger sister, whom she 
waits on and tells what to do next Sometimes S is moody and 
will quart el with others over her possessions or small events, 

She is cimeal of others and wants everyone to do the right 
thing and often ciiticizes the children or tells a teacher. She en¬ 
joys conversation while working at a tabic with other children, 

Tendency to Face Reality 

Throughout the nursery-school ratings on this scale theie was 
disagi cement Rater D v rated the child consistently lower than 
the three assistant inters G 3 B, and D 2 The latmgs at 4 years, 10 
months of D\ and Do are in fairly close agreement The first ratings 
made after the child’s entrance to the rccieational club also show 
very close agreement It is intei est.ng to note that the percentile score 
decreased steadily from 2 years, 6 months to 4 years, 10 months 
After she had been in the recreational club for about three months 
her rating was in the eightieth percentile The highest previous 
percentile rating was 50 

Tlie greatest disagieement occurred at 2 years, 10 months, when 
B, who was the child’s favonte teacher, gave the child a score of 
85 and V\ a score of 46. The two raters agreed on but one state¬ 
ment, that the child had a wide range of constructive interests B, 
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who scored the child high, said that she faced the issue squarely, 
concentrated her energy to accomplish a difficult task, did not worry 
over trivial matters, accepted necessary facts as a matter of course, 
recognized and accepted the superiority of another child, and ac¬ 
cepted the fact that she could not excel in every type of activity; 
that she appreciated and adjusted to a good authority, accepted just 
criticism willingly, and did not make excuses for her shortcomings; 
that she did not lose a sense of reality even in imaginative play. 
On the other hand, D i found that she dawdled to avoid a difficult 
task, felt unduly disappointed when her plans went wrong, refused 
to accept certain necessary facts, and found it difficult to accept 
her own limitations or to accept just blame for her faults; that she 
regressed to babyish behavior in the face of difficulty, and though 
she knew when she had failed at a task, became antagonistic in the 
face of it. 

At the ages of 4 years, 6 months and 4 years, 10 months, the teach¬ 
ers wrote descriptive statements to accompany the ratings. 

Age* 4-6 

Rater: D\ 

Not very willing to accept difficult or hard tasks She makes 
a pretense of trying nnd generally day-dreams So far she has 
not learned to take criticism; she excuses herself, even If it Is a 
simple matter of taking off her hair ribbon and leaving it 
somewhere, She will slip outdoors without nil her wraps, 
though she knows it means that she -must go in Sometimes 
will fib a little to avoid the issue. 

Rater; D 2 

S. will work for a long time on a project and is very proud 
when she succeeds in completing it and will show it to every¬ 
one. She knows when she doesn’t succeed; she will tell you she 
couldn't do it, after she has attempted it. She can quickly jump 
from imaginative play and become matter of fact. However, 
she will not accept necessary facts until she has asked why a 
thing should be carried out. She is very critical of her own 
work and that of others and is willing to be criticized. 

Age; 4-10 

Rater: Di 

Continues at times to get into conflict with students beenuse 
she thinks she can, and she hates to take suggestions or com- 
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mands from anyone except heiself However, she is really 
accepting more responsibility for her own behavior recently 

Ratei D% 

S. dawdles if a task is hard or not to her liking She ac¬ 
cepts the fact that others are able to do things as well as 
heiself, but knows when she has done well or has not suc¬ 
ceeded She is much pleased when she has succeeded. She 
will pout or act babyish if the task is hard, or if she is 
blamed for her faults When accused, she usually has an 
excuse for her behavioi If not accepted by a group, she be¬ 
comes defiant and tries to get others to follow her in some 
other activity 

It will be noted that sai.d the child had not learned to take criti¬ 
cism, while D 2 said she was very critical of her own woik and that 
of others and was willing to be criticized This contradiction in 
opinions shows that the lack of agreement in ratings is not to be 
attributed entiielv to a faulty rating scale, but is due at least in part 
to something more fundamental—the fact that judgments of other 
people’s behavior are based upon limited experience and upon the 
reciprocal relation between the later and the rated 

Percentiles 

Percentiles have been computed for each of the scales Separate 
percentiles were first worked out for each age group, but wherever 
age differences weie lacking, age groups were combined 

The percentiles are based on scores of Merrill-Palmer nursery 
school and recreational club children who were rated by the teachers 
and club leadeis Since these childien ate superior to the general 
population in intelligence and home background, the percentiles are 
not applicable to children in general, but should be suitable for use 
with children who are superior to the general population in intelli¬ 
gence and socio-economic status It would be interesting to use the 
scales with WPA nmseiy-school children and compare the results 
With those obtained on the Merrill-Palmer children. 

Percentiles are based on the average of two raters’ scores. Since 
theie is likely to be considerable variation in the scores, it seemed that 
averaging die two scores would give a truer picture of the child’s 
development All studies of rating scales show that the use of sev¬ 
eral raters makes for greater reliability. But to make the scales prac- 
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ticablfij we hare used only two, since in most nursery schools there are 
not more than two raters who know a child well enough to judge him 
with any degree of accuiacy. Table 34 shows the numbci of ratings 
used at each age level to compute the percentiles 

TABLE 34 


Number Average Ratings at Uaui Age Level Ustd hir Pcrcpmtilfs tor 
Nine Rating Slues 


Age in 
months 

No average 
ratings 

Age in 
months 

Nu average 
i tilings 

Ascendance-subnussion 

Respect for property rights 

24- 47 

209 

24- 35 

72 

4-8-143 

288 

36- 47 

114 

144-203 

33 

48- Si) 

121 

Attractiveness of peisonahiy 

60-155 

96 

24-203 

540 

Response to miilioiity 

Compliance with routine 

24-203 

604 

24- 47 

135 

SoCialuhty with oilier children 

48- 59 

101 

24- 35 

91 

Independence of adult affection 

36- 47 

142 

24-203 

575 

48- 59 

146 

Physical attractiveness 

60- 83 

58 

24- 59 

334- 

84-107 

58 

60-2C3 

210 

108-131 

53 



132-203 

56 



Tendency to face reality 



24-191 

549 


Percentiles are presented in Table 35. For all the scales except 
Compliance with Routine , percentiles are given for children beyond 
nursery-school age. As yet there are no data available for continuous 
ratings of children throughout the age range, but a group of foimcr 
nursery-school children now In the recreational clubs arc being rated 
twice a year on all scales applicable to older children. Theoretically 
60 is the median scale value, but for most of the scales the median 
score is in the seventies, indicating a high level of icsponsc for the 
children whose scores were used for the percentiles 

Directions for Using the Scales 

The scales were devised primarily for use m nursery schools, but 
have been used to some extent with school-age children. It should 
be kept in mind, however, that their reliability has not been established 
for older children, nor has their adequacy as a measure of personality 
development been studied sufficiently, 
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TABLE 35 

Percentile Ranks in Terms of Score Values 


Chronological 

age in months Peicentiles 



1 

5 

10 

20 

30 

40 

50 

60 

70 

80 

90 

95 

99 



Ascendance-submission 







24- 47 

29 

36 

41 

49 

54 

57 

60 

63 

67 

70 

75 

SO 

84 

48-143 

32 

36 

41 

50 

56 

61 

6 6 

71 

75 

78 

83 

86 

94 

144-203 

31 

36 

43 

54 

62 

67 

71 

75 

78 

82 

86 

88 

90 


Attractiveness of personality 






24-203 

35 

48 

53 

61 

65 

69 

72 

75 

78 

80 

84 

87 

90 


Compliance with 

routine 







24- 47 

36 

47 

54 

62 

68 

72 

77 

80 

83 

87 

90 

93 

95 

48- 59 

37 

46 

53 

65 

74 

78 

81 

83 

86 

89 

92 

93 

95 


Independence of adult affection and 

attention 




24-203 

29 

40 

46 

54 

59 

64 

67 

71 

74 

78 

82 

85 

90 



Physical attractiveness 







24- 59 

48 

58 

63 

67 

70 

73 

75 

77 

79 

82 

85 

87 

90 

60-203 

40 

49 

54 

60 

64 

67 

70 

72 

75 

78 

81 

84 

89 


Respect for piopeity right9 







24- 35 

27 

33 

39 

51 

61 

67 

73 

78 

82 

85 

87 

89 

90 

36- 47 

14* 

34 

45 

56 

63 

70 

76 

80 

83 

86 

90 

92 

95 

48- 59 

28 

38 

49 

64 

70 

75 

78 

81 

84 

86 

88 

89 

90 

60-155 

32 

44 

54 

62 

69 

75 

SO 

82 

85 

88 

91 

93 

95 



Response to 

authority 







24-203 

8 

13 

16 

20 

24 

27 

30 

32 

34 

37 

38 

39 

40 


Sociability with other children 






24- 35 

27 

34 

38 

46 

53 

58 

65 

70 

76 

80 

86 

90 

94 

36- +7 

32 

39 

45 

52 

58 

64 

70 

75 

80 

84 

88 

91 

94 

48- 59 

36 

44 

49 

57 

63 

68 

73 

77 

80 

84 

88 

91 

95 

60- 83 

42 

46 

51 

59 

64 

69 

74 

78 

81 

85 

89 

92 

9S 

84-107 

39 

52 

56 

62 

66 

69 

73 

77 

81 

85 

89 

91 

95 

108-131 

42 

49 

56 

62 

67 

71 

76 

78 

82 

86 

90 

92 

95 

132-203 

47 

53 

59 

66 

71 

76 

79 

82 

84 

87 

90 

92 

95 



Tendency to face 

i reality 







24-191 

32 

44 

50 

57 

63 

68 

72 

76 

80 

83 

87 

90 

94 


*Percentile influenced by two unusual cases 


Directions for rating are punted on each scale, but a few supple¬ 
mentary dnections should be kept in mind. It is desirable to have at 
least two raters and to use the average of the two ratings as the 
child’s score. The raters should know the child well in approximate¬ 
ly the same situations. The rateis should base their judgments on 
actual behavior rather than on general impressions In interpreting 
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any differences that may occur in the ratings it is helpful to have the 
teachers write descriptions of the child’s behavior on the back of the 
sheet and to record any incidents which have influenced their ratings 
of the child. A child should be rated in comparison with other chil¬ 
dren of the same chionological age, for it would not be fail to rate 
the sociability of a two-year-old child on the same basis ns that of 
a five-year-old child. The rater should read all the items of the scale 
carefully but should check only those which pertain to the child being 
rated Ratings by different people should be made within the same 
week in order that judgments may be made on approximately the 
same behavior. 

Scoring the scales is a relatively simple process. The printed key 
is placed at the left of tile column of parentheses in which the ratei 
checks the statements. The scale value of each statement checked 
is wntten in the margin The score is found by adding the scale 
values of the items checked and dividing the total by the number of 
items checked. Scores for the two raters should be averaged and a 
percentile rank can then be read from Table 35 If the score falls 
between the values given in the table, interpolated percentile values 
should be used. 

Giaplis of the scores at different times on the nine scales make 
interesting pictures of a child’s personality development. The varia¬ 
tions often found between the two raters serve as a basis for a dis¬ 
cussion of the reasons for the differences in rating. Changes in the 
direction of the curve may be studied in relation to other fnetois m 
the child’s development which may have some bearing on his be¬ 
havior as observed in the school. By plotting the percentile scores for 
the nine scales on the same graph the relation between the various 
aspects of personality measured may be studied. 

Summary 

By means of a series of rating scales developed according to Thur- 
stone’s method for the measurement of attitudes, the following nine 
aspects of personality were studied: Ascendance-Submission, Attrac¬ 
tiveness of Personality, Compliance with Routine, Independence of 
Adult Affection and Attention, Physical Attractiveness, Respect for 
Property Rights, Response to Authority, Sociability with Other Chil¬ 
dren, and Tendency to Face Reality. Percentiles arc given foi cadi 
of the scales. The following results were obtained. 
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1 Reliability foi the nine scales varied from scale to scale but 
in general was as high as is usually expected for this type of data. 

2 With the exception of sociability and physical attractiveness, 
age and the personality characteristics measured by these scales 
showed very little relation 

3 Parents rated their children higher than did the teachers on the 
scales Ascendance-Submission and Attractiveness of Personality ; lower 
on Response to Authority , Independence o / Adult Affection and At¬ 
tention, and Tendency to Face Reality, and the same on Physical At¬ 
tractiveness. 

4 Intercorrelations for the nine scales showed that the scale 
Ascendance-Submission showed piactically no xelation to any of the 
otheis. Three scales, Response to Authoiity, Compliance with Rou¬ 
tine , and Respect for Property Rights , were closely enough related to 
suggest that they might be combined in some way The scales At- 
tiactiveness of Personality and Sociability show sufficiently high rela¬ 
tion to indicate a common factor 

5. Ratings on the scale Attiactiveness of Personality (involving 
presumably subjective evaluations) show greater reliability than rat¬ 
ings on the scale Physical A tti activeness (involving presumably more 
objective evaluations) 

6. Several of the scales are found to have too few statements in 
the middle sections, so that the scales tend to break in two. 

7. Some of the scales show insufficient range in statements, 
restricting the possible uses. 

8. Two forms have been prepared for several of the scales The 
shorter one shows sufficient reliability, as compared with the original 
longer one, to allow substitution of the shorter form. 

9 Where two forms of a scale were used, one with statements in 
order of scale values and the othei in some other logical arrangement, 
the form giving statements in Older of scale values proved to be the 
less satisfactory 

10 Vai lability characterizes these personality ratings and con- 
fiims oui opinion that peisonality is dynamic rather than static. 

11 For most of the scales the fifty percentile score is higher than 
would be expected, indicating a high level of response in the children 
used in establishing the percentiles. 

12. The repeated ratings of children over a period of years show 
great vauation and indicate consideiable fluctuation in peisonality 
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development, at least as manifested to those who work with the chil¬ 
dren and observe them daily Such findings point to the need for 
long-time evaluations of othei rating methods to determine whether 
the fluctuations are the result of actual changes in the child or are 
due to the inadequacy of the method. 

13. Contradictory opinions of a child’s characteristic behavior, 
as expressed in the descriptions written by the teachers to accompany 
their ratings, indicate that lack of agreement in ratings cannot be ac¬ 
counted for entirely by a possible faultiness in the rating scale, but 
must be attributed partly to something more fundamental—the fact 
that judgments of other people's behavior me based upon limited ex¬ 
perience and upon the reciprocal relation between the rater and the 
rated. 
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THE RELATIONSHIP BETWEEN THE SUPERIOR COL 
LICULUS AND THE STRIATE AREA IN 
BRIGHTNESS DISCRIMINATION* 

Department of Psychology, Harvard University 


E. E. Ghiselli 1 


The fact that the brightness discrimination habit can be formed 
in the absence of the striate area has led to the suggestion that the 
habit might be mediated by the superior colliculus. However, re¬ 
cent evidence has shown that rats with lesions in the superior 
colliculus form the habit as readily as do normal animals (1, 7), 
and that such lesions produce no loss in the retention of the habit 
oi change the threshold of brightness discrimination (2). On the 
basis of these findings it has been pointed out that there might be 
an equivalence of function between the striate area and the superim 
colliculus (2, 6). 

Inasmuch as cases with lesions both in the striate area and the 
superioi colliculus might throw further light on this matter, the 
following expeiiments were undertaken. 

Methods and Procedure 

Nine hooded rats were used as subjects. The apparatus for meas¬ 
uring biightness discrimination was the modification of the Yerkes 
box devised by Lashley (6) Food was used as the incentive to 
learning, and electrical shock was administeicd as punishment for 
incorrect responses In both learning and retention tests 20 suc¬ 
cessive crroiless trials weie taken as the criterion of successful 
performance. 

Lesions were produced in the superior colliculi of all cases. Fol¬ 
lowing a 15-day recovery period the animals were trained in the 
discrimination box. After a 10-day period they were tested for 
retention, retrained to the criterion, and subjected to lesions in the 
striate area. After another 10~day recoveiy period the animals 
were again retrained on the brightness discrimination. 

^Received in the Editorial Office on May 5, 1937, 

x NatLonal Research Council Fellow The writer wishes to cxpiess his 
thanks to Professor K S Lashley for criticism and advice 
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In performing the operations sodium amytal and ether were used 
as anasthetics. The methods employed in producing the subcortical 
lesions have been described elsewhere (2). A thermo-cautcry was 
used in the production of the cortical lesions. 

At the completion of the experiment the brains were removed 
from the animals, fixed in alcohol, and mounted in cclloidin. The 
brains were sectioned at 50m u. and stained with thionln. Camera 
lucida drawings were made of the stratum opticum of the superior 
colliculus and the extent of destruction in that layer estimated. 
The cortical lesions were reconstructed, and the amount of destruc¬ 
tion measured, after the method of Lashley (4). Inasmuch as 
destruction of the striate area produces retrograde degeneration in 
the lateral geniculate body pars dorsalis (5), the extent of de¬ 
generation in this nucleus was also determined. 

Results 

The per cent of destruction of the stratum opticum of the superior 
colliculus of each animal will be found in Table 1. In this table 

TABLE 1 

Description of Lesions and Training Records of Individual Animals 

Ralenrning 

Per cent Per cent after 

colliculus cortical striate 

destruction destruction Learning Relearning destruction 
No. L R Trials Errors Trials Errors Trials Errors 


1 

P 30 

P 20 

23 

15 

8 

17 

1 

34 

10 

2 

P 80 

PM 80 

28 

18 

6 

4 

1 

26 

11 

3 

PM 60 

P 40 

28 

30 

5 

0 

0 

25 

5 

4 

PM 50 

PM 50 

29 

28 

7 

1 

1 

40 

10 

5 

P 70 

PM 40 

33 

24 

5 

0 

0 

38 

13 

6 

PM 50 

PM 50 

17 

69 

16 

0 

0 

0 

0 

7 

PM 70 

PM 70 

21 

31 

11 

0 

0 

28 

11 

8 

PM 60 

PM 60 

28 

63 

16 

2 

1 

27 

9 

9 

PM 50 

PM 20 


55 

16 

0 

0 




P and M refer respectively to the posterior and medial portions of 
the stratum opticum. In every case the subcortical lesions were 
confined to the superior colliculi, but in no instance was any Inycr 
of the colliculus completely destroyed. The reconstructions of the 
cortical lesions will be found in Figure 1. Three of these animals, 
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FIGURE I 

Reconstructions op Cortical Lesions 


rats 6, 7, and 8, had incomplete destruction of the striate areas. 
For these cases a section through the lateral geniculate bodies which 
retain undegenerated portions is shown accompanying the diagram 
of the cortical lesion. The black portions indicate the regions with 
complete retrograde degeneration and the stippled portions regions 
in which only a scattering of normal cells appear. The per cent of 
cortical destruction is also given in Table 1. 
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The individual tiaining recoids of the nnimals on the v.iaous tests 
aie presented in Table 1 In Table 2 aic to be found the mean 
number of trials and eriors involved in the learning and relearning 
tests. In both tables the figures for trials exclude the 20 cnteiion 
trials. 

In Table 2 the initial learning of the animals with colliculus 

TABLE 2 

Average Performance on Various 1 rsrs 




N 

Trials 

Errors 

Initial lennung-normnl 

25 

32.60 

8.20 


Initial learning 

9 

39 56 

10 00 

Cases with | 

Retention 

9 

2 89 

0.44 

Colliculus - 


All cases S 

27.25 

8.63 

Lesions 

Retention after 

Cases with complete) 




striate destruction ■ 

striate destruction f •* 

32,60 

9 80 



Cases with partial l - 

!8 33 

6.67 



stnntc destruction > 




lesions is compared with that of a group of normal animals. These 
normal animals had had previous training in the discrimination of 
black and white cards and stnations on the jumping stand (2). In 
spite of the previous training on the part of the normal rats, the 
operated animals were only slightly infciior to them. Tiie differences 
in both trials and errors arc insignificant, the ciideal ratio of the 
former being 59, and of the latter 96. Furthemiorc, the rats with 
colliculus lesions fall well within the range of practice required by 
the normal animals. The range of trials of the normal rats was 
2 to 104, and of the operated animals 16 to 59; the range of cnots 
made by the normal animals was 1 to 25, the range of the opeiated 
being 5 to 16. 

The correlation between the amount of practice requiicd to form 
the brightness discrimination habit and the extent of destruction in 
the stratum opticum of the superior colliculus fails to lcveal any 
suggestion of a relationship between these two variables. The lank 
order correlation between size of lesion and trials was ,08, the cor¬ 
relation with errors being —.08. 

Thus, these results confiim those of Fiecmnn and Papcz (1), and 
Layman (7), which indicate that lesions in the superior colliculus 
have no effect upon tlic rate at which the brightness discrimination 
habit is formed. 
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Lashley (3, 6) has found that after destruction of the stiiate area 
the brightness discilmination habit is lost, but may be lelearned He 
found correlations of the order of 60 to .70 between the extent of 
cortical destruction and the rate of relearning The same results 
weie found in the present experiment for the animals which learned 
the habit with colliculus lesions and were tested for the retention 
of the habit after destruction of the stiiate area. It will be observed 
from Table 2 that the retention after striate destruction was marked¬ 
ly pooi ei than was the pre-operative retention The rank order cor¬ 
relation between the extent of cortical destruction and the number 
of trials required in relearning aftei striate injmy was 60, the cor¬ 
relation with errors being .62, Apparently, then, the relationship 
between the extent of cortical destruction and the amount of loss of 
the habit is unchanged despite the fact that the habit was formed 
with only part of the superior colliculus functional. 

Lashley (6) has also shown that the above mentioned relationship 
is not indicative of a continuous function between the extent of 
cortical destruction and the degree of amnesia Rather the post¬ 
operative loss of the brightness discrimination habit follows an all or 
none principle Complete loss occurs after complete destruction of 
the striate area, and perfect retention may occur if only a small 
portion of the striate area remains intact. In three of the animals 
in the present experiment, rats 6, 7, and 8, the striate area was in¬ 
completely destroyed. All of these animals made better records 
in relearning after striate destruction than they did in initial learn¬ 
ing. One of these, rat 6, made a perfect score in retention although 
the visual area was completely destroyed on one side and half on 
the other. The relearning scores of the five animals with complete 
destruction of the striate area differ blit slightly from the initial 
learning scores of the whole group (Table 2). Thus, animals 
which learn a brightness discrimination with lesions in the superior 
colliculus behave like animals with that nucleus intact in the retention 
of the problem after destruction of the striate areas. 

Discussion 

The results of the present expeliment add to the growing mass 
of evidence (1, 2, 7) indicating that the bnghtness discrimination 
habit is unaffected by lesions in the superior colliculus. Lashley’s 



156 


JOURNAL OF GJGNI-TIC PSYCHOLOGY 


(4) lesults show that while destruction any who c in the coitcx docs 
not retard the learning of a brightness discr mu nation, when direct 
injury is produced in the suheortex in addition to the cortical 
destruction, learning is retarded. A similar situation obtains in the 
relearning after removal of the striate areas. When the lesion is 
confined to the cortex the habit is relearned in normal time. How¬ 
ever, when there is direct subcortical destruction in addition to the 
cortical injury, relearning is done at n slower Tate (6) It was 
impossible for Lashlcy to judge from his data whether to ascribe 
the retarded learning to destruction of the supei ior colliculus or 
of the subcortical structures lying just anterior to it. In the first 
place he had no cases where the subcortical involvement was dearly 
limited to the superior colliculus, and in the second place in those 
cases with destruction in the pretectal urea, the lesion interrupted 
the optic fibers to the colliculus. The data of the present experi¬ 
ment shed some light on this problem. The subcortical lesions of 
the cases herein reported were completely confined to the superior 
colliculus, and even in the cases with the complete destruction of the 
striate area there was no indication of a retardation in relearning. 
Thus, the retardation of Lashley’s cases cannot he attributed to de¬ 
struction of the supcrioi colliculus alone. Howevei, it is not yet 
clear whether the retardation is to be ascubed to deduction of the 
nuclei of the pretectal area or to destmetion in all of the primary 
subcortical visual nuclei. 


Summary 

1. A group of rnts with lesions in the superior colliculus were 
taught a brightness discrimination, and after the habit was established 
the striate areas were destroyed. 

2. It was found that the colliculus lesions did not affect the rate 
of learning, and that after complete destruction of the striate areas 
the habit was lost but was relearned in normal time, while after in¬ 
complete striate destruction the retention might be perfect. 
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LEARNING WHICH MODIFIES AN ANIMAL’S SUBSE¬ 
QUENT CAPACITY FOR LEARNING* 

Depai tin cut of Psychology, University of Rochester 


Leonard Carmichael 1 


An elevated maze shown in Figure 1 was set up m a room in whicli 
Indirect illumination was constant and in which temperature and 
sound wcie also both lelatively constant 



The maze is similar to one previously described by Carmichael 
and Marks in an experiment using cats as subjects (1) and to one 
described by Tiueblood in an experiment using rats as subjects (2) 
In the present experiment, 10 young but mature male rats of 
Wistar stock were trained. Ordinary precautions concerning diet 
and care of health were adhered to, and weight and general physical 
condition of the animals seemed as satisfactory at the conclusions of 
the experiment as at its beginning 

^Received m the Editorial Office on June 18, 1937 

^he writer wishes to express his gratitude to Mr. H A Israel who as¬ 
sisted in these experiments which were conducted in the laboratory of 
psychology of Brown University 
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The animals were placed in regular alternation at starting points 
"A" and '03." If placed at “A" they ran a maze trl, a2, a3, n4, «5, 
and a6, and received food. If placed at “B" they tan 61, 02, 63, 
64, 65, and 66, and received food. Food at "F" was at all times 
clearly in view. The difference m the maze was merely dctci mined 
by opening and closing a hidden door in one or the other of the 
tunnels, T 1 or T2. Care was taken to avoid differential <econdnjy 
clues concerned in door manipulation. 

A learning curve, plotted in terms of crrois, foi this regular al¬ 
ternation habit is shown as Curve I in Figure 2 and Table 1. As 

> 

< 



this curve shows, virtually complete mastery had been secured by the 
sixteenth trial. One trial consisting of 12 runs was given at the 
same time each night. Practically the only errors made were at 
choice point "X” and these only were counted. 

After the first habit had been mastered, the same animals were 
each given 36 runs with ivregular alternation (that is, so-called 
com-tossing alternation) on the same maze pattern. They showed 
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TABLE 1 

Error Record—Maze I 

Trial no (12 

runs each) 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16 


Av no errors 

(10 rats) 80 76 72 63 55 55 41 47 48 45 39 35 44 23 17 9 


definite indications of learning tins habit, but this part of the experi¬ 
ment is not relevant to the main part of the problem lieie under 
consideration 

The animals weie now placed upon the same maze in regular 
alternation at starting points “A Jt and "B/ 1 but the doors which 
were closed wcie the opposite of those which had been closed in 
the preceding part of the experiment Thus, the animals were 
now required to learn that if placed at "A” the correct run was a 1, 
a2, a3, £+, bS, and Z>6, or if placed at "B" the run was b 1, b2, Z»3, 
a+, «5, and n6. 

The lesults of this new tiaining situation are shown in Curve II 
in Figure 2 and in Table 2. It will be noticed that at the conclu- 


TABLE 2 

Error. Record—Maze II 


Trial no. (12 
runs each) 

12 3 

4 

5 

6 7 

8 9 10 

11 

12 

13 

Av no errors 
(10 rats) 

106 106 101 

100 

92 

91 79 

70 69 63 

64 

65 

63 


sion of 156 runs on this second maze, given in a series of 12 each 
on 13 consecutive nights, the animals had not learned the new maze 
and had indeed not reached the level of performance which they 
had reached on the first maze after 48 runs on four consecutive 
nights 

Time curves and modified Vincent curves have been calculated 
for this same data, but the facts indicated by these calculations ate 
not especially significant. 

Qualitatively, the behavior of the animals on the second form of 
the maze was remarkably uniform When the animals that had 
been trained on Maze I had been given a few trials on Maze II, 
their behavior began to change in a striking way. The choice point 
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marked " X " came to lead frequently to delay. Often the animal 
would stop and turn its head to light and left a number of times 
befoie stepping onto «4 or Z4. In certain instances, animals that 
had previously run the cntiic ransje in an average of not moie than 
five seconds for a trial pciiod of 12 runs would now sit at this choice 
point in extieme cases for a little over 10 minutes as timed by a stop¬ 
watch. This behavior is interesting because extiinsic punishment 
was nevci used in the experiment. One door or the other as previ¬ 
ously desciibcd was always closed, and the total time required to 
run the maze, even when one door was closed, was not necessarily 
more than seven seconds. In spite of this fact, the new maze seemed 
so to interfere with previous learning and pievious freedom of 
movement that, to speak in terms of analogies, the whole behavioral 
activity of the animal sometimes seemed to be inhibited, and some¬ 
times it seemed to lelease a new and apparently disorganized set of 
responses. Thus, a. far greater delay frequently lcsulted than that 
which would have been required even if the animals had made 
nothing but crror-iuns but had kept running at the previous late. 
In a few instances, after an erroi*iun, the animals even rc-traced 
back to the starting-point, behavior which had not been demonstrated 
in the preceding 140 runs In such cases, the animal’s general be¬ 
havior as indicated by head-turning, iiregular movement, and the 
like, seemed typical of the behavior described by those who have set 
up so-called experimental neuroses in animals, As noted above, it is 
striking that this should be the case because in this cxpeiimcnt no 
punishment was used, and the result of an error-run at most delayed 
the animal in securing food by two or thice seconds. 

Expeiiments have shown that in many maze situations, incoricct 
alleys are often eliminated gradually. In this cxpciiment, on the 
contrary, if the incorrect path at "X" was chosen, there was never 
any indication, up to the end of the experiment, that the error-nm 
was shortened The direct stimuli received from the closed dooi 
in Tunnel T1 or T2 weie apparently always required to act upon 
the animal before re-tracing took place. 

There is little reason to suppose that the second maze was more 
difficult than the first or that, had the second maze been fust pre¬ 
sented, it would have tcquiied the animals a significantly longer time 
to earn it than it did the one actually used fiist. Indeed, experiments 
by M. 0. Wilson on a delayed reaction maze suggest that the 
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second or straight-path maze might have been more readily learned 
than was the first or crossed-path maze (3, 4) 

It thus stems that the present experiment means that stimulus 
cues which weie effective in determining the behavior of animals on 
the first maze so that learning took place were closely identical 
With those requned to set up adaptive behavioi on the second maze 
It seems that this may be interpreted to mean that at least in this 
situation, once specific exteroceptive and internal patterns of stimu¬ 
lation have been isolated from a more general pattern and responded 
to adaptively, a change in the organism takes place. This change is 
such as to make it less easy for that organism to develop new 
adaptive responses to a specific new set of stimuli also present in 
the total situation than it would have been before the previous 
specific pattein of stimulation had been isolated from the total situa¬ 
tion. A theoretical explanation of this procedure in terms of con¬ 
ditioned responses may suggest itself to the reader The facts re- 
coided here once more point, from a slightly novel angle, to the 
impoitance of a detailed knowledge of the past of an organism for 
one who would explain behavior m terms of the dynamic relation¬ 
ships of an organism and its environment as such relationships mav 
be obseived at any given moment. 
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FURTHER EVIDENCE OF COLOR DISCRIMINATION 
IN RODENTS * 

Deptuiment of Psychology, The University of Nebraska 
William E Walton and Russell W Bornemeier 


In 1933 the senior writer published the report of a study which 
gave the first positive evidence of color discrimination in the albino 
rat In subsequent experiments (10, 6, 4) an erior of technique 
was discovered which rendered certain results equivocal. The 
values of this experiment are: ( a) that it reopened the question of 
color vision in lowci mammals, (b) that it demonstrated quite 
satisfactorily that the white rat could discriminate red from dark¬ 
ness. 1 

Two articles had appeared just prior to that of the senior writer, 
but these cannot be said to have been instrumental in reopening 
the question of color vision in lower mammals, inasmuch as the 
results were negative and, therefore, m keeping with those which 
had preceded them Munn (5) m 1932 published a repoit in which 
he had used two animals to set up a discrimination between Hering 
gray papeis and Hering yellow, blue, green, and red. He was 
fortunate in finding two Heiing papeis, green and yellow, which 
were approximately equal in brightness for the rat’s eye and ap- 
pioximately Hering giay No 7, He undeitook to test color dis¬ 
crimination by training the two animals on these two colors, giving 
them from 20 to 50 trials a day. If the earliei findings of the wiiters 
indicate anything at all, the rats would not be expected to be able to 
discriminate yellow and green, In Munn’s training technique, he 

^Received in the Editorial Office on July 6, 1937. 

*Munn (6, p 287 f) seems dissatisfied with the senior writer’s statement 
that tests were made in all of their studies to determine the influence of 
non-visual cues These included the elimination of red in the red-dnrkness 
discrimination study. The writer was not interested at all in determining 
the stimulus hmen, hut rathev, whethei or not the animal could discriminate 
red fiom daikness The objection that the exact brightness point at which 
experimentation was teiminated was not given in cp’s in no way affects 
the othci findings nnd 19 relatively unimportant In the present article, 
however, these cp values are given There is no evidence, whatever, 
that the results of the Nebraska red-dnrkness discrimination study are 
equivocal, 
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used the same animals on the discrimination pioblcm that had been 
used in setting up the point of subjective equality ( PSE ). Experi¬ 
ence in the Nebraska laboratory has indicated that animals trained 
upon the brightness problem have considerable difficulty m tians- 
ferring to a hue problem. In fact, many animals will simply refuse 
to run when the brightness factor to winch they have been respond¬ 
ing has been eliminated. Furthermoie, his statement (p. 361) that 
"One is forced to the conclusion, therefore, that the subjects of this 
experiment were color blind,” is not warranted by the data obtained. 
The two rats were tested only on Hcring yellow and Heiing giccn, 
and such a generalization is not justified. 

Many of the iccent investigators have cited the work of Coleman 
and Hamilton (1) as further evidence of color blindness in the 
white rat. The two experimenters are to be congratulated upon 
their excellent method. It was their plan to determine the point 
of subjective equality ("confusion pairs’*) and then tiain the same 
animals at the PSE to determine whether or not they could dis¬ 
criminate the colors. Tabic 1 indicates an cnoi in their technique. 

TABLE l 

Illustrating Inconsistency in Selrciion oi Coni usion Pairs 

Confusion pairs 


Blue 

Black 

Total trials 

Per controlrect 

3 6-12 A 

47-5A 

8 

25 

34-liA 

39-6A 

11 

72 

34-1 LA 

38-4A 

76 

52 

3 3-10A 

39-6A 

53 

58 

33-10A 

3 8-4 A 

13 

69 

33-10A 

46-5A 

37 

75 

33- SB 

46-5A 

6 

16 

33- 7B 

46-5A 

12" 

25* 

33- 4B 

46-4A 

18 

55 

Green 

Black 



25- 7A 

46-4A 

36* 

52* 

Red 

Black 



2- 3H 

39-6A 

IS 

52 

2- 3B 

3S-4A 

17* 

23' 

2- 3B 

46-5A 

13 

47 

Red 

Green 



2- ID 

2S-7A 

21 

47 

^Companc total trials 
fusion pairs selected 

on wluch 

percentages were 

determined and con- 
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It will be noted that they weie quite inconsistent in the number of 
trials used to deteimme the “confusion pans” and, also, in the pei- 
centage taken to indicate confusion The trials vaiy fiom 6 to 76, 
and the peiccntages from 16 to 75. Their next step indicated con¬ 
siderable insight into the problem They selected new animals and 
attempted to train them on the “confusion pans.” Table 2 shows 


TABLE 2 

ArrrMPT to Train “New” Rats on Confusion Pairs 



Confusion pans 

Total tnals 

Pei cent correct 

Blue 

25-7A* 

Black 

4 6-4 A 

131 

55 

Green 

33-7B* 

46-5A 

117 

58 

Red 

2-3B* 

38-4A 

102 

45 


*See Table 1. 

the total number of tnals used to train these new rats. While the 
percentages are satisfactory, the total number of trials used in each 
experimental situation is quite inadequate to train lats to dis¬ 
criminate the “confusion pans” In the Nebraska laboratory at 
least 800 tilals aie run in such tests Fuithermore, after a so- 
called failure of the animal to discriminate, they attempted to tram 
these same animals upon combinations in which there were great 
brightness differences This they weie unable to do, but they failed 
to see the significance of the results on this part of the pioblem 
When these same animals faded upon the brightness study, Table 3, 
it would seem to indicate that learning on the “confusion pairs” had 
begun and that this learning was interfering with the transfei to 


TABLE 3 

Attempts to Train to Brightness Aiter Being Confused 


B 

rightness pairs 

Total trials 

Percent correct 

Blue 

33-SB 

Black 

“India ink” 

161 

61 

Blue 

33-3B 

Black 

“India ink'* 

20 

55 

Red 
2-3 H 

Black 

“India ink” 

23 

56 

Red 

1-1B 

Black 

“India ink” 

114 

64 
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the brightness habit The inconsistency with which Coleman and 
Hamilton conducted their tests is indicated bv the total number of 
trials run upon the brightness pairs. In the Nebiaska laboratory 
the writers feel that at least 30 perfect consecutive trials, over two 
days, should be the criterion of success, followed by 100 tiials on 
each "‘confusion pah” in which a high pciccntpgc of success is indi¬ 
cated. Summarizing the errois of Coleman and Hamilton, the 
writers find (tf) inconsistency in dctcimining "confusion pans” and, 
therefoie, the possibility of the selection of those pairs being unre¬ 
liable, (b) lack of peisistcncc in tiainmg the animals and, also, in 
conducting the control tests, (c) failure to observe that the inability 
of the rats, partially trained on the "confusion pairs,” to learn the 
brightness problem (Tabic 3) really indicated an attempt to dis¬ 
criminate the colors on the basis of hue differences. The further 
statement that "One month later the rats were very easily tiallied, 
giving nearly perfect scores after 20 to 30 jumps,” is additional evi¬ 
dence that tiaining on hue discrimination had been started. 

In 1933 the senior writer (9, p 391) had said: 

. . . either these “rod-like 11 structures which Lashley lias found 
are serving a dual function, or the nerve fibers of the retina nrc 
directly stimulated by the light, To verify this contention, 
we need further studies by physiologists nnd psycho-biologists 
We believe, however, that if such nn explanation should be 
found to be the correct one, we will be compelled to modify 
our present color theories It may be that the much discussed 
cones in their differentiated functioning merely enrich the color 
experience. 

In concluding the article (p. 394) he stated: 

. . if these conclusions are valid, we may be led to quesiion the 
assumption thnt the cones are the organs of color vision, 
provided, of course, that it can be shown conclusively that the 
retina of the rat’s eye is coneless, 

In commenting upon this study, Walls, 1934 (8, p, 363) says. 

Walton (1933) has recently reported strong evidence for 
qualitative hue disciiminntion in the rut nnd has attacked the 
validity of the Duplicity Theoiy on the giouiul thm (he r.it 
“does not have the structures essential to many of the physio¬ 
logical theories of color vision” He cit£s Lashley ( 1932 ) ns 
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having found rat retina to be pure-rod Walton is led by this 
to question the assumption that the cones are the organs of color 
vision. 

He follows with evidence that the Albino Norway Rat’s retina 
possesses cones as well as rods and concludes; 

The demonstration of cones in the rat retina is no proof of 
the color-perceptive function of these elements, but it does 
render unwise any assumption, such as Walton’s, that this ani¬ 
mal’s rods perform in a dual capacity. 

It is questionable whether an assumption was made; rather, a 
problem was proposed, a question asked to which two answers were 
given, either one of which might be correct if the pievious retinal 
studies were reliable. The aid of the physiologists and psveho- 
biologists was asked. Walls gives that aid, and his findings supply 
the missing information needed in the Nebraska studies of the color 
vision problem Since it has been verified, at least in correspondence, 
by Lash lev, who examined one of Walls’ preparations, a stumbling 
block m the study of color discrimination has been removed It is 
still possible, however, that the perceptive process is cortical In 
fact, the expression “color-perceptive function of these elements” 
is meaningless in the light of modern studies of perception and is 
undoubtedly based upon a misconception of psychological terms 
Furthermore, the disciimmation of two hues is probably a matter 
of cortical action, the retinal structures only entering the picture 
if cones are missing. The question concerning the importance of 
the cones in color vision remains unanswered; and should the writers 
be able to show color vision in forms having only one type of nuclei, 
the Duplicity Theory would be weakened 

In 1934 Munn (6) made another attempt to show that rats are 
color blind In his introduction he mentions his studv on green 
and yellow and again generalizes from the weak evidence presented 
that “the animals weie color blind, a conclusion reached several 
years earlier by Watson and Watson.” It is surprising that in this 
intioduction he supports the work of Coleman and Hamilton 2 
The very careful analysis seems to have been upon only those studies 
which have yielded positive evidence for color vision. The excellent 


2 A study which has just been shown to be full of errors 
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criticism which he makes of the Walton study is in keeping with the 
results of a series of experiments conducted in the Nebraska labora¬ 
tory, since the first publication, to determine correct techniques of 
experimentation. 8 While Munn has discovered some good evidence 
for equivocality of Walton's results, his attack on the pioblcm of 
blue-yellow introduced conditions which rendeied his results equivo¬ 
cal. The apparatus was built in such a mannci that the rats were 
forced to run across the stimulus patches. 4 This appaiatus has 
been duplicated in the Ncbiaska laboratory, and the lcsults of 
studies upon its efficiency have indicated that it is only when thcie 
aie marked differences between the brightnesses in the stimuli that 
the annuals will learn the problem. At best, the apparatus is a 
clumsy device and one which makes rapid experimentation impossible. 
It is essential in learning pioblems zvhere two stimuli ate difficult 
to discriminate lhat the expeumenl tun smoothly, with the minimum 
lapse of tune beiiuecn trials. At least ihilly tuals per day ate neccs- 
saty , 

The appaiatus alone would account for errors in the study. In 
addition, experimentation was stopped after 500 trials. The writers 
have often experienced success in discrimination problems only after 
800 trials. 6 Tlie more cumbeisome tile apparatus, the moie likeli¬ 
hood that more trials will be required for the learning problem. 
The controlled experiment, involving a study of lights equated in 
brightness for the human eye, proved only that the animals could 
discriminate brightnesses in the apparatus. This is further borne 
out by the fact that there was no difference between the actions of 
the named and untrained animals {6, p. 296). According to the 
results which have been obtained in the Nebraska laboiatory, there 
should have been a difference between the two groups, foi rats trained 
upon a hue disciimination have difficulty tn transferring to a bright¬ 
ness discrimination 


a Some of the results of this experimentation have been published See (10). 

*In the Nebraska apparatus the rats are forced to look directly at the 
stimuli before making a choice It is significant that in the Nebraska studies 
there is frequent evidence of the “wavering" response, in which the an mini 
sits in front of the patch and weaves lus body back and forth during a 
critical period in the learning pioblem. No evidence for this icnction 
is presented by Munn. 

s In an expioratory scries of experiments, the senior writer lias found 
that n thousand or more trials were necessary on one apparatus, in order 
that cats and dogs might be trained to discriminate colors which were at 
the PSB. 
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In both of the articles by Munn, reference is made to the use 
of wax and other papers as a means of regulating the brightness 
factor. Experience in the Nebraska laboratory indicates that such a 
control introduces a “texture” diffeience between patches to be dis¬ 
criminated The very finest of bond and tissue papeis introduce a 
mottled appearance on the side m which they are used. 

Anothei difference between the expeiiments involves the time 
factor Experiments with Munn’s apparatus in the writers’ labora¬ 
tory have indicated that it required approximately five times longer 
to put an animal through one trial on his apparatus than on the 
Ncbiaska apparatus. The advantage of using a technique in which 
the experimenter remains seated at the controls of the apparatus 
is apparent, for the necessity of carrying the animal from the back 
of an apparatus around to the front, placing him on the entrance 
platform, awaiting his response, and then repeating this procedure 
may act as a serious disturbing factor. The fiist task of the subject 
in any discrimination problem is that of learning what is to he 
lequued of him. 

The first positive evidence of color discrimination, other than has 
been previously cited, is that of Muenzinger and Reynolds, 1936 (4). 
While their method was somewhat diffeient from the one previously 
employed in the Nebraska laboratory, it is interesting to note that 
then rough measurements with the Westinghouse light meter indi¬ 
cated biightness values larger than those of any previous expeii- 
menter. In general, they conclude that “the rats in this case present 
a hicmrchy of discrimination habits, consisting of a primary bright¬ 
ness-! elation habit, a secondary absolute brightness habit, and a weak 
color disciimination habit.” These were essentially the same con¬ 
clusions drawn previously by the senioi writei (9, p 368) 

In the same year (1936) Munn and Collins undertook to check 
the results of Muenzinger and Reynolds It is significant that the 
design of the Munn apparatus was radically changed for this studv. 
No reason for this change is advanced. It is obvious, however, to 
anyone who has used it in the laboratoiy In the new appaiatus 
the stimuli were placed diiectly in fiont of the subjects The ex- 
penmentcis trained some lats to select red (an intermediate biight¬ 
ness) fiom white and darkness A footnote is appended, however, 
in which they say, " The question might arise as to whether red may 
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have been datker than both the black and white/' 0 Tins extreme 
skepticism is difficult to understand. If the experimenters use the 
term black or “darkness” it should mean absolute and not lclative 
black or darkness. The use of bond and wax papers in regulating 
the brightness factors in certain parts of the experiment is ques¬ 
tionable. It is difficult, also, to understand why the distance of the 
lights to the stimulus patch was not used bv the experimenters, since 
the Munn apparatus was especially designed with that control in 
mind 

After many controls had been run, the authors concluded that 
“the only constant factor which the animals might discriminate was 
the wave length property (or properties) of the red light " 

Apparently, not willing yet to concede red vision to the rat, a 
test was conducted in which a study was made to determine whether 
or not their monochromatic red might not possess some “quality” 
othci than its “redness” to which the rats were responding and which 
any monochromatic light might possess. To assume that an animal 
possesses an ability which human subjects with their highly developed 
■visual apparatus do not possess seems a bit far-fetchcd. IIowcvcl, 
the negative results arc taken by the expciimentcis to indicate that 
the ints can discriminate red from daikness and fiom other colors, 

Tfcijnique and Apparatus 

The Chromopathomctcr and discrimination box previously de¬ 
scribed by Walton (9, p. 375 f) 7 were used in the experiments, with 
the following modifications; The doors, d and d' (9, p. 376), were 
hinged at the back of the box so that they swung outward into the 
long passageways, p and />', thus eliminating the longer path of the 
animals around the door Small metal hooks weic installed to hold 
the doors in position The hooks were so arranged that they could 
be released by the action of clectro-mngncts. Within the entrance 
to the compartments, c and c, were installed platform switches, 
m such a way that they blended into their surroundings- and gave 
no reflection from the suiface. No matter which compartment was 
entered by the animal, a switch was depressed. It was only upon 

’Italics those of the writer’s 

’Walton, W E, & Morrison, B. M. The cliromopnthometer, J. E\ber, 
Psychol,, 1929, 12, 254-258, 
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enteung the wiong compartment that the electro-magnets opeiated 
to close the dooi. Thus, the animal automatically punished himself. 
Small switches at the fiont of the appaiatus enabled the experi- 
mentei to legulate this punishment 

In gcncial, the same methods of tiaintng were employed as were 
used in Walton’s earlier experiments (9, p. 383 ff) An “unhesi¬ 
tating” positive, or coirect choice, was indicated by means of a plus 
mailt and a definite negative, or inconect choice, was indicated 

by means of a minus mark (—) “Waveung” reactions were desig¬ 
nated by doubling the marks used above, a “double plus” (+) 
if the leaction was conect, a "double minus” ( = ) if incorrect. Bv 
“waveung” reaction the writeis are refernng to the type of be¬ 
havior described by Walton (9, p 391), Muenzinger (4, p 204), 
and Coleman and Hamilton (1, p 178), in which the animals ait 
in fiont of the partition sepaiating the two compartments and 
“weave” their bodies back and foith, as though they were attending 
to one and then to the other stimulus These reactions will be 
leferied to in a later section of the aiticle 

Prioi to experimentation, the usual piecautions were exercised in 
piepaimg the animal for handling The rats were fed by the experi- 
menteis “by hand,” cairied while eating their food, and subjected 
to such conditioning as would eliminate the fear leactions which 
usually accompany experimentation upon the discrimination problems 
Once the tats were used to the human factor, they were placed in 
the discrimination box and allowed to explore all compartments. 
Both of the doors, d and d\ were left open dunng this preliminary 
exploiation. Then one dooi was closed, the side being determined 
by the lcgulai expenmental series. Next the lights were introduced 
and pieliminaiv work begun Finally', punishment was brought in, 
and the legulai training period was started The criterion of learn¬ 
ing was again set at 30 perfect consecutive trials In certain parts 
of the experiment the percentage of correct over incorrect responses 
was employed for reasons which will be indicated later. 

The usual precautions were exercised in the control of all sec¬ 
ondary cues. These included position, controlled through the ex¬ 
perimental series, shadows, by the arrangement of the dim lights 
which illuminated the apparatus, sounds, through control tests con¬ 
ducted at various points in the expenmental series; motivation, by 
regulating the time of experimentation, the amount of food given 
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the animal, and the age of the subjects; handling of the animals 
(kinaesthetic and cutaneous), thiougli control tests; and the various 
visual cues, through contiol tests to be described later. 

In the first part of the experiment an attempt was made to find 
the point of subjective equality ( PSK ) foi the red-blue stimuli. 
As has been pointed out in previous articles (4, 6, 7, 10), the bright¬ 
ness value of coloied lights is quite different for the tat eye than 
for the human eye Consequently, when lights arc equated for human 
vision they are not necessarily equated for the rat. Therefore, it is 
necessaiy either to run tests in which the brightness factor is varied 
in an irregular manner, or to let the animals dctcimine for them¬ 
selves the PSE. The latter procedure was done by lowering the 
brightness of one of the lights until a point was found at which 
the animals were only 50 per cent correct in their reactions. The 
second step -was to take a new gioup of animals and to train them at 
the point of subjective equality Steps three and four were checks 
on the results obtained In steps one and two 

Results 

Group A, Three animals having pigmented eyes were trained to 
discriminate red from blue, with red the positive coloi, The bright¬ 
nesses of the two lights wcic equated for human vision by means 
of a flicker photometer. The results of this tiaining are shown in 
Table 4. It is interesting to note that these correspond fairly 


TABLE 4 

Showiwg Results on Determination of the PSE 


Color pair 
(Red positive) 

Rat 

(Sex) 

Trials on 
learning 1 

Over- 

learning 0 

Trials 
to det 

TAT 3 

Red-blue 

Norway (M) 

105 

120 

650 

Red-buc 

Norway (P) 

195 


710 

Red-blue 

Cream (M) 

161 

120 

725 


Criterion 30 perfect successive trials. 

B Over-learning to insure establishment of brightness habit 
3 Blue light reduced in brightness. 


well with the learning times obtained by Walton (9, p. 387). These 
animals were given from 100 to 120 extra tuals in order that the 
brightness habit might be firmly established. Then a series of trials 
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was presented in which there was a gradual reduction in the bright¬ 
ness of the blue light. This control series was directed to the task 
of finding a point at which the rat could no longer discriminate on 
a brightness basis, the PSE There nre some objections to regulat¬ 
ing the brightness of the stimulus patches by rheostat methods. 
However, the validity of such objections is questionable as applied 
to the present experiment, for, if anything, the theory back of such 
criticism would favor the obtaining of negative results. In other 
words, according to this expenment the hue of the blue light should 
shift toward the red end of the spectrum, and thus, the PSE would 
be a point at which the animals could not distinguish between the 
two reds then being presented. This would make it impossible to 
obtain positive results in the contiol experiments. Hence, this criti¬ 
cism becomes invalid as applied to this particular part of the experi¬ 
ment. Figuie 1 shows not only the learning curve for setting up 



FIGURE 1 

Showing Results Obtained in Determining the PSE , Red-Blue 
Discrimination 


the discrimination, but also the results of equating the lights for 
the animal’s eye. It will be noted from the curve that the PSE was 
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reached on the 20th day. To determine the exact candle power of 
the steps employed in this study, an extensive piece of work was 
done on the detcimination of the biiglitncss values by means of the 
flicker photometer. 8 It is not necessary to describe in detail the 
standard photometric technique employed in tins study. Tabic 5 
shows the candle power of the red and blue lights at each step in 
brightness reduction, 

TABLE 5 
Candle Power 
(Mclcr-camllcs) 


Step 

Red light 

Blue light 

0 

.04756075 

.04756075 

1 

04206650 

016 47260 

2 

.03612231 

.04372479 

3 

03148784 

0408 47 SO 

4 

.02611321 

03733230 

5 

.02134836 

.03278500 

6 

.01847790 

030 43798 

7 

.01529510 

.02326587 

S 

.01286766 

.02156655 

9 

,00963800 

G1827451 

10 

00623270 

01400283 

11 

.00528583 

01143523 

12 

.00457623 

.01021375 

13 

.00384082 

.007093 98 

ll- 

00320096 

00577777 

lS 

00215432 

00480587 

16 

00147109 

OQ3S6335 

17 

.00102812 

.00321303 

18 

00081276 

00231810 

19 

00053300 

00225521 

20 

00036598 

.00181468 

21 

00030404 

.00139032 

22 

00021477 

OO0S4973 

23 

.00017236 

00070960 

2+ 

.00009660 

00051301 

25 

00003830 

00036410 

26 

00000860 

.00027744 

27 

00000200* 

00021079 

28 

00000040* 

.00008339 

29 


00005097 

30 


00003412 

31 


00000870 

32 


.00000392* 


•Estimated, 


*The writers wish to express their appreciation of Hie courtesy shown 
them by the department of physics at the University of Nebraska 
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The PSE value for led-blue is red — 0 and blue = 20 in terms of 
steps, or when red = .0475 meter-candles it is equal in brightness 
for the rat eye of blue at .0018 meter-candles 

After the 40th day it will be noted that a reversal of the bright¬ 
ness habit took place,—the rats were then lesponding to the opposite 
color, 1 e, blue, as the less bright of the two Days 37 to 40 show 
a continued increase in enois, due to the establishment of this re¬ 
versal 

Gioup B. Since the rats which had been used m determining the 
PSE were trained to discriminate brightness differences and had 
had these habits well established early in the experiment, it was 
necessary to select a new group of animals for training at the PSE. 
One pair each of hooded and cieam rats were selected for this ex¬ 
periment and tiained at the PSE Table 6 shows the number of 

TABLE 6 

Showing Results or Truncnc at the PSE Red-Blue Discrimination 

Rat Trials lequned Additional Pei cent correct 

(Sex.) foi learning 1 trials additional trials 

Hooded (F) 652 48 100 

Hooded (M) 648 52 100 

Cream (M) 725 75 100 

‘Cuterion 30 peifcct successive tuals 

trials required for learning, as well as the additional trials given 
the animal after the cuterion was satisfied It will be noted that 
the female cieam rat is not included. This animal became so upset 
by the discilmination pioblem that it finally lefused to run The 
same tendency had been exhibited by the male animal, lienee the 
additional tiials required for learning and, also, required for testing 
the establishment of the hue discrimination habit Figure 2 shows 
the learning time required foi the three animals in teims of per cent 
of error Approximately 525 additional trials, as compared with the 
initial learning experiment, were required for learning at the PSE. 
When all of the various controls had been run, theie was no doubt 
that these rats weie distinguishing led and blue on the basis of hue 

Gioup C As a check upon the possibility that some factor other 
than brightness might have determined the PSE in the first experi¬ 
ment, four animals were again trained on red-blue equated for human 
vision These animals mastered the problem in approximately 247 
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r tf,v ■ 

FIGURE 2 

Showing Learning and Evidence or Red-Biue Discrimination, Suiijlcis 
Trained at the PSE 

trials and were given the customary additional tii.ils to establish 
the blightness habit. Then the brightness of red was reduced in the 
same manner in which the brightness of blue originally had been 
reduced At no time during this reduction, covei mg approximately 
900 trials, was there any point at which the rats failed to discrimi¬ 
nate Obviously then, the original PSE determinations weic conect, 
at least so far as any secondary cue is concerned. In this sciics 
the weaker stimulus had been weakened, the values of the two lights 
still further separated 

Group D. There remained the possibility that the rats were cither 
seeing only one color and that to them the pair was blue-diuWicss, 
or because one was monochromatic and the other multichiomatic, 
some peculiar quality not visible to the human subject seived in the 
place of hue. Both of these theories aic not in accordance with the 
data shown in Figure 1, The reversal in reaction after the 37th 
day would be contrary to such views. However, since much has been 
made of the notion that the lower animals are either rcd-blmd or at 
least red-weak, it seemed desirable to test some rats on red-darkness. 
For this study one hooded and three albino rats were selected. The 
results of the training and preliminary control experiments arc shown 
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TABLE 7 

Showing Results of Red-Darkness Study 



Rat 

Tunis required 

Additional 

Total trials 

(Sex) 

for learning 1 

tuals 

reduction series 2 

Hooded (F) 

11+ 

36 

725 

White (F) 

160 

40 

600 

White (M) 

213 

37 

625 

White (F) 

114 

36 

650 

'Criteiion 

30 perfect successive trials 



2 Darkness 

positive stimulus 




FIGURE 3 

Showing Experiments on Red-Darkness Discrimination 


in Table 7 Obviously, the rats distinguished the monochromatic led 
from darkness. After the preliminary training, occupying the first 
15 days (Figuie 3), the biightness of the red was lowered by gradual 
steps From the 15th to the 36th day the accuracy approximated 97 
per cent. On the 36th day the 21st step on the biightness scale 
had been reached. This was identical with the point which the 
senioi writer had leached in his first study, where it became necessary 
for him to place his hands in the runway in order that he might 
know which path had been selected Inasmuch as it had been 
impossible at that time to measure these brightnesses, this point was 
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not stated in terms of meter-candles However, the study presented 
in Table 5 gives this point as ,0003 meter-candles. Due to the fact 
that automatic doors had been installed, it was possible to go bevond 
tins 21st step. Immediately, the eirors began to increase, and on the 
36th step there was complete failure As has been stated before, 
it was not the writers’ intention to determine a limcn. This study, 
however, indicates that it must lie somewhere between the 21st and 
36th steps. 

Tur "Wavtrinc Reaction - ” 

In 1930 Muenzingei nntl the senior writei 0 icpoited a reaction 
peculiar to discrimination problems After the prelnrunaiy learning 
period has passed (50 to 100 trials on a coloi disciimination problem 
with rodents as subjects), the animal appears tn be comparing the 
two lights. To the observer it looks as though the overt movements 
are those which the animal would make if it were “judging” the 
lights. The animal simply sits at the partition and moves its body 
back and foith as if it were looking fust at one light and then the 
other These movements appear as soon ns the animal begins to 
attend to the lights as cues in the selection of the coireet path and 
disappear as soon as the problem is mastered The writers' records 
indicate that when such movements arc made dm mg a ti ml, theie 
arc 88 chances in 100 that the response will be a correct one. 

Summary and Conclusions 

The Walton experiments were repeated in part, using a revised 
technique to eliminate the question of equivocal results Points of 
subjective equality weie obtained far red-blue by lowering the blight- 
ness of the blue light. Then tests were mn in which the bnghtness 
of the red light was lowered. New animals were then trained at the 
PSE and control tests run. Finally, a group was tiained on red- 
darkness, and 0003 meter-candles was set as the point at which the 
response begins to weaken. The lesults lead to the conclusions that: 

1. Rats can discriminate red-blue on the basis of wave length 
differences. 

2. Rats can discriminate red fiom darkness and arc rather sensi¬ 
tive, under semi-dark adaptation, to the red light used in the experi¬ 
ment. 


6 A meeting oF the Amencan Psychological Association at Iowa City, 
Iowa, December 28-30, 1930. See also (3, p 204); (9, p 391); (1, p. 17S) 
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A STUDY OF THE RELATIVE DIFFICULTY OF A PRI¬ 
MARY READING VOCABULARY* 

State Tcachets College, Johnson City, Tennessee 


Lester R Wheeler 


In selecting children’s reading materials, educators are emphasiz¬ 
ing moie and more the importance of a vocabulary content appro- 
pi late foi the ability levels of the childien who are to use them 
Recent books for primary grades reflect the influence of the research 
of Gates, Thorndike, Horn and others in determining what consti¬ 
tutes an appropriate vocabulary Other investigators are attempting 
to determine the technicalities involved in efficiently teaching a basic 
reading vocabulaiy methods of presentation, adequate repetitions, 
phonetics, the value of woid diill in or out of context, speed and 
accuiacy of recognition, and the development of meanings aie among 
some of the problems undei study, Although there is considerable 
disagreement among teacheis as to specific objectives in primary 
reading, all agree that the final test in reading depends upon recog¬ 
nizing word units in whatever sequence of phrase or sentence struc¬ 
ture they may be found In the last analysis, good reading depends 
primarily on speed and accuiacy of word lccognition, and there is a 
close lelationship between size of sight vocabulary and reading 
achievement. 

In reviewing previous vocabulary studies, there appear two geneial 
types (ff) lists of words compiled according to fiequency of use, 
and ( b ) lists of words compiled according to difficulty. Most of the 
investigations fall under the first type, although varying considerably 
in methods of study A large number of the fiequency lists have 
been compiled by analyzing leading materials and tabulating the 
number of times each wotd has occurred This technique fust 
appeared as the basis for constructing spelling scales and around 
1920 investigatois began to use it to detcimine basic reading vocabu¬ 
laries. Among the early studies, were those of Housh (37) and 
Packer (46) who studied 10 first and 10 second giade readers. In 
1924 Thorndike (63) published a list of 10,000 words found most 

•Received in the Editorial Office on July 12, 1937 
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frequently in the general leading material for young people He 
used 45 different souices including textbooks, newspapers, corre¬ 
spondence, etc Ten years later he extended his list to 20,000 
words, and it is still recognized as one of the most comprehensive 
studies in the held, In 1922 Selke and Sclke (56) found that out 
of 1,636 words in 12 beginning books, only 38 words appeared in 
all 12 books Later these investigators analyzed 12 more primers 
and found similai results In 1925 Kiichei (40) analyzed the 
vocabulary of 37 primers and first readers, and Horn, Horn and 
Packer (36), m cooperation with the National Society for the Study 
of Education, published a list of the most common woids in the 
spoken vocabulary of pre-school children. This study is one of the 
first to determine which words the average first-grade child should be 
expected to know. 

In 1926 Gates (23) published his Reading Vocabulary for the 
Primaiy Grades , revised in 1936 The 1,811 words in this widely 
used list aic based on speaking and reading vocabularies, and most 
of the recent piimary readers are checked against it. About the 
same time Ernest Horn (33) biought out a basic writing vocabulary 
of the 10,000 words most commonly used in writing outside the 
school, Four yea is later Beck (4) made a brief and incomplete 
analysis of first readers, and Wheeler and Howell (70) in 1930 
compared the vocabularies of 10 primeis and 10 first readeis with 
Gates’ list. They reported that while those readers show the cen¬ 
tering effect of the Thorndike list, 26 per cent of the words did not 
appear in the first 500 of the Gates’ list. Two years later the Child 
Study Committee of the International Kindergarten Union (35) pub- 
ished a study of the vacabulaiy of kindergarten chddien, based on 
the frequency of words used in conversation by children in the 
kindergarten, in the home, and while discussing pictures Tins list 
is widely used as a guide for constructing reading materials for 
beginncis 

In 1931 Harring (30) studied the vocabulary of 15 primers and 
found the percentage of overlapping small, In 1932 Faucctt and 
Maki (21) compiled a list of words considered essential in the 
English language. This list, primarily a frequency list made from 
those of Thorndike and Horn, saved as a basis, checked by Fitz¬ 
gerald’s list, for Dui r ell’s Vocabulary for Cared we Reading (19). 
Fitzgerald (22), in 1934, examined children’s letters and formulated 
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a core vocabulary of words children use outside the school During 
the same year Gioss (29) reported a study of the vocabulary of 
10 pre-primers in which she found only four words s, and, I, and 
the, to be common to all 10 books In 1935 Stone (60) studied the 
new woids appearing in 16 readers commonly used in the second 
grade, and pointed out the lack of standardization of vocabulary and 
the importance of skill in recognizing new words. Smith (58) in¬ 
vestigated the papers winch childien wrote in various school subjects 
and showed the frequency of use, error, and grade m which the word 
was first used 

Duiing 1936 a committee including Faucett, Palmer, Thorndike 
and West (20) prcpaied a basic vocabulary foi teaching English as 
a foieign language and classified the woids according to the general 
experiences to winch they apply Buchingham and Dolch (10) 
published a woid list which combines their original flee-association 
study with the lists of Gates, Thorndike, Horn, The International 
Kindeigaiten Union, and the spelling scales of Jones (39), Tidyman 
(62), Studley and Ware (61), Payne and Garrison (49), Bauer 
(2), and Horn (33). The frequency of use of 19,000 words were 
studied, and of this number over 10,000 were given grade place¬ 
ments according to usage Hockett and Neeley (32) made a com- 
paiison of the vocabulaiies of 33 recent primers. While the authors 
did not compile a word list, their findings are significant as to 
vocabulary burden in the widely used reading materials, showing the 
trend among recent publications to lighten the vocabulary load, but 
emphasizing the fact that the vocabulary range is still so great among 
piimers that their use is materially limited as supplemental leading 
material. 

Although vaiious methods of studying the difficulty of reading 
materials have been discussed by Pressy and Lively (51), Patty 
and Paintei (48), Leweienz (43), Vogel and Washburne (68), 
Gray and Lcaiy (25), Bear (3), Johnson (38) and others, each 
emphasizing moie oi less certain isolated factors in the total reading 
process, only a few invcstigatois have attempted to compile a vocabu¬ 
lary tanked according to difficulty In 1928 Wiley (72) studied 
the rate of learning of two gioups of children, equated by Binet 
MA, and placed undei two teachers The first 60 words in the 
text weie taught by each teacher in her own method of teaching 
woid lecogmtion Fifteen minutes a day was given to drill with 
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flash-cards, and 20 minutes to leading twice a day The children 
were tested individually once a week for 12 weeks, and the words 
arranged according to difficulty on the basis of number of errors. 
The author concludes (a) the meaning a child has of a word greatly 
influences the difficulty of learning to recognize the word, ( b ) more 
attention should be given to the meaning in selecting vocabularies 
for first grade children, ( c ) children make use of cues in their 
attempt to recognize new words, (d) these cues are often inadequate 
and confusing, ( e ) inclusion of a word in the spoken vocabulary of 
childien in children’s literature, or in any of the present word lists 
does not seem to he an adequate measure of the learning difficulty 
of the word Wiley seems to be the only investigator who has 
attempted to control the factors of learning, methods of teaching, 
length of learning time, etc , in compiling a vocabulary list 

In 1935 Rickard (53) reported a study to determine a basic 
recognition vocabulary of primaly pupils, and ranked the words 
according to difficulty. He made a list of 119 words common to 
the first 200 in both M. D. Horn’s and Gates’ lists, and used it to 
test 20 7 children in Glades 1, 2, and 3 for visual recognition He 
studied the difficulty by ranking the words fiom easiest to hardest 
according to the number of pupils missing each, and discussed some 
of the facton affecting intrinsic difficulty. Rickard not only has 
a small number of cases per giade, but, when one studies the per 
cent of recognition by half grade in relation to the langc, it is 
apparent that so large a percentage of the childien in the second and 
third grades knew all the 119 words that a study of the lelative 
difficulty would be determined largely by the few cases in Grade Id. 
The technique he used to interpret his findings is questionable, his 
method of ranking faulty, and his method of testing fiom mimeo¬ 
graph sheets might materially affect the difficulty of recognizing the 
words. 

Any attempt to determine the relative difficulty of a primaiy 
vocabulary presents many problems, Some of the conditions that 
produce difficulty have been studied by McGeoch and Obcischeip 
(44), Scott and Hennigcr (55), Thurstone (64), Cook (12), 
Woodrow (73, 74), Preston (52) and others, Their results indi¬ 
cate that intrinsic difficulty depends upon the intenelntionsliip of 
various conditions such as configuration, letter span, spatial scpaia- 
tion, illumination, and length of learning time Paterson and Tinker 
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(47), Gross (27, 28), Blacklist (6, 7), Gates (24), and Deal- 
born (16) suggest that such tvpogiaphical factors as style and size 
of type, leading, length of line, and margins may affect the difficulty 
of reading materials When one adds other variables such as men¬ 
tal and physical matuiation, vision, audition, kinesthesia, emotions, 
sex differences, teaching techniques, language, and other factors, it 
becomes evident that as the conditions vaiy there will be changing 
levels of difficulty, and any geneialized voeabulaiy list based upon 
the lelative difficulty of the words may be materially affected by 
each one, or any varying combination of these factors Thus it is 
with certain rcseivations we attempt a study of the relative diffi¬ 
culty of a primary vocabulary, the ranking of any list is dependent 
upon so many variable factors that, at its best, it has many limita¬ 
tions even though we may assume that the laige number of cases 
may partially take caic of some of the variables. 

Because the validity of a study of this t 3 ’pe may depend to a 
great measure on controlling the factors of learning so as to elimi¬ 
nate as far as possible such varying conditions as vividness of presen¬ 
tation, frequency of repetition, typographical technicalities, length 
of learning time, type and quality of motivation, relation to context, 
degicc of satisfaction, etc., we have used a new type of teaching 
material which, at least paitially, conti ols these variables by in- 
corpoiating the fundamentals of learning to lead into a series of 
objectively conti oiled games for primal y children. 1 The games, 
designed foi teaching and dull, aie constructed from Gates’ Yocabu- 
laty List jo Pi nn my Gtades READ-0 sc lies IA contains the 72 
woids most commonly used in childien’s leading material, senes IB 
the 72 next most common, IC the qext 72, etc , so that the series of 
three sets, or six games, contains 432 different words from the first 
500 in Gates’ list, arranged progressively throughout the series 
according to frequency of use As 43 of the 500 words are dupli¬ 
cated because of Gates’ arrangement according to different parts of 
speech, the 432 different words cover Gates’ fiist 475 

The games aic based on a flashcard technique. The teacher pre¬ 
sents one flashcaid at a time, calls the word, and uses it in a 
sentence from the context of the children’s reading material. Each 


^ff/id-O, Series IA and ID, first half Grade I Reado-O, Series IC and 
ID, second half Grade I. Rcodo-O, Series II A and IID, Giade II Augs¬ 
burg Publishing Co , Morristown, Tennessee. 
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child plays the game on an individual card which has 16 of the 
72 words arranged in four veitical and hojizontal lows No two 
playing cards are alike and the 72 woids are distributed equally 
over the 45 children's caids, thus controlling the fiequency of occur¬ 
rence As the teacher presents a flashcard and discusses the word 
to develop meanings, each child scans the 16 words on his card 
If he finds the word which has been presented, he puts a token over 
that word. The fiist child to get four tokens in a row calls out 
" READ-0 " The teacher and pupils then check the child for ac¬ 
curacy by having him lead aloud the four words in the row he has 
completed. If they check with the flashcards which are displayed 
in the holder in front of the class, the child wins the game. Through 
the game the children learn recognition and meaning of words, and 
the use of the woids in phrase, clause, and sentence building, in a 
way which is closely integiated with the other leading material. 
Learning is highly motivated through the game and takes place inci¬ 
dental to a free-pfay activity. The efficiency of this method of 
teaching has been discussed by Wheeler. 2 

READ-O, Senes IA, consisting of the 72 woids most frequently 
found in children’s leading mateual was used in the piesent cxpe:i- 
ment. Data weie gathered during 20 consecutive school days in. 
October and November, 1936, from 227 children who had eiitcicd 
grade 1 B the previous September. Six different public schools m 
various sections of Johnson City, Tennessee, and the Training School 
of the State Teachers College were selected in an attempt to get a 
fan cross-section of schools in this vicinity Seven teachers with 
four years' college training and several years' cxpeiicnce weie chosen 
as lepresentmg the aveiage public school teacher in our city systems. 
The classes were divided into experimental and control gioups ac¬ 
cording to intelligence rating on the Deaiboin IA Tests. Where 
a teacher had two sections, one was put into the control group and 
one into the experimental so as to equalize as much as possible anv 
differences due to personalities and particular methods of the 
teachers. Also the experimental and control groups were equally 

a Wheelcr, L R An Expci imcntal Study of the Value of Infoini.il Muhods 
in Teaching Primary Reading J SAuc Res, 193$, 31, 335-3+8. Data show 
that the experimental group of Grade Hi children who played READ-0 ns 
a supplemental rending activity m the classiooin made much greater im¬ 
provement in vocabulary and gcnei nl tending achievement than children 
of equal mental ability taught without using the games. 
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divided between afternoon and morning sessions so that time of 
day would not influence the Anal results. No attempt was made to 
supervise or assist the teachers in any wav other than instructing 
them as to the general procedure of playing the game with the 
experimental groups. In the experimental group READ-O was 
played 20 minutes a day duung pait of the legular reading period; 
otherwise both groups received the usual types of class-room instruc¬ 
tion The repetition of the words and various other factors of the 
learning process were controlled during the game, although not 
controlled in the other school-room activities. The cooperation 
of all the teachers was excellent 

As theie aie no adequate standardized vocabulary tests available 
to test first giade so early in the school year, and as we needed an 
accuiate check on the particular words used in the game, the best 
method of testing appealed to be oral recognition of words presented 
individually to the child The validity of this method of testing 
words out of context has been established by Monroe (45), and used 
by other investigators All the children in the experimental and 
contiol groups were tested in this manner at the beginning of the 
experiment, and at the end of 10 and 20 days The test consisted 
of the 72 words on the flashcards for READ-0 IA , presented 
one at a time Interest was sustained by making a game of it, giving 
the child all the cards lie could immediately recognize All the 
testing was done by students especially trained for this method, and 
the results tabulated according to the percentage of children imme¬ 
diately recognizing each word. 

While the number of words analyzed in this study is small, they 
appear in .all primary lists and thus we assume that they are basic 
in primary reading materials. The woids are ranked in Tables 1 
and 2 according to difficulty, on the basis of percentage of children 
who had learned each woid aceoiding to Tests I, II and III. It is 
apparent that there is a close relation in rank between the words 
learned by the experimental and by the control groups, indicating 
that the method of teaching does not materially affect the ranking 
-of the words, but does affect the rate of learning The experimental 
group learned more than twice as many words as the control group. 
The relative achievement of the two groups is indicated on Tables 
1 and 2 by the percentile graphs. At the end of 20 days over half 
the words in the control, but only three in the experimental group, 
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TABLE 2 

Ranking of Words According to Difficulty 
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are found in the first percentile Table 1 shows the small number 
of words recognized by the experimental group at the beginning of 
the experiment, and indicates a consistent increase in sight vocabulary 
as the experiment progressed. For example, at the beginning of the 
experiment half of the children, or 49 per cent recognized the word 
dj while 89 per cent recognized it at the end of 20 days. A study of 
the percentage of recognition and the ranking for the various tests 
gives an interesting picture of the relative difficulty of learning 
these 72 basic words Table 3 shows a simitar picture, based on 
the percentile groupings of the children recognizing the various 
words. 

A comparative study of the difficulty ranking and other word 
lists is shown by the correlations in Table 4. Part 1 shows a close 
and consistent relationship in rank between the different tests of the 
experimental group, While we are not able to say as to the relative 
position of the words which the control group failed to learn, a study 
of the ranks, quartiles, percentiles and correlations shows a striking 
similarity between the two groups in the relative difficulty of the 
words As all the correlations between the experimental and control 
groups are high, shown in Table 4, part 2, the lists supplement each 
other and strengthen our original ranking of the experimental group. 

Many authors of primary readers have assumed there is a close 
relationship between frequency of use and difficulty of learning, and 
have used frequency lists as the basis for textbook construction with 
little or no regard to the intrinsic difficulty of learning the words. 
As a result teachers find primary readers do not give sufficient 
repetitions of the more difficult words to insure permanent learning, 
and the vocabulary burden is too heavy' for the average child. The 
elementary curriculum is largely based on the theory of difficulty, 
i.e., as the child matures he is moie and more capable of mastering 
increasingly difficult material, yet primary readers are not constructed 
on this basis. That there is practically no relationship between fre¬ 
quency ot use and difficulty of learning is shown by the correlations 
m Table 4, part 3 Correlations between Tests I, II, and III and 
Gates’ list indicate a negligible relationship. Gates’ list, used widely 
as a basis for constructing primary reading material, does not indi¬ 
cate in any way the order of difficulty, and reading material based 
only upon frequency lists does not take care of the difficulty of learn¬ 
ing The correlation between Thorndike's list and Test III gives 
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a low negative correlation which indicates a slight reverse order 
between frequency and difficulty There appears no relationship 
between Test III and Wheeler and Howell’s frequency list of 
vocabularies of primers and first readers, and a negligible negative 
correlation between Test III and Fitzgerald’s list which is compiled 
from children’s letters written outside of school. A low positive 
correlation is found between Test III and Gross’ frequency list of 
vocabularies of primers, and a low negative relationship appears 
between Test III and Horn’s basic writing vocabulary, indicating 
a slight inverse relationship between difficulty of visual recognition 
and frequency of spelling usage. There is apparently no relation 
between difficulty of learning and the vocabulary of children entering 
the first grade as compiled by the International Kindergarten Union 
List. Summarizing the compatisons of our lists with these frequency 
lists, we find five positive and five negative correlations. The range 
of positive correlations is from 02 to .32 with an average of 12, 
and the range of negative correlations is from —.06 to —.35 with 
an average of —19, indicating no definite positive relationship 
between our difficulty lists and these seven frequency lists This is 
further substantiated by an analysis of the PE *s 

A comparison of other 1 difficulty lists with frequency fists is given 
in Table 4, part 4 The correlation between Rickard’s list, which 
is based on difficulty, and M. D Horn’s list, based on frequency, 
gives a low positive correlation The correlation of Rickard’s list 
with Gates’ frequency list indicates a marked relationship, but this 
correlation loses some of its significance when we critically analyze 
Rickard’s technique and method of study. The correlation of Wiley’s 
list, based upon number of errors, with Gates’ frequency list shows 
a negligible positive correlation; Wiley’s list compared with Thorn¬ 
dike’s shows a negative negligible correlation. A critical analysis of 
these four correlations fails to give evidence that there is a close 
relation between difficulty and frequency, and substantiates the pre¬ 
vious comparisons. 

Table 4, part 5, shows the correlations of Tests I, II and III 
with other studies that are based on difficulty of learning. The cor¬ 
relations of Tests I, II and III with Rickard’s list is fairly high 
and increases from .52±.06 to 57±,06. Comparisons with Wiley’s 
list also shows a positive relationship, the highest with Test III. 
It is unfortunate there is a small number of words common to both 
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lists, and the large PE detiacts from the significance of the correla¬ 
tion of Tests I and II with Wiley’s list. It seems evident that, iegaid- 
less of what constitutes the difficulty of learning, these three investi¬ 
gations have succeeded, in a way, in determining a difficulty innk of 
the words, even though approaching the problems by diffeient 
methods, there is a closer correlation of our list with other difficulty 
lists than with the frequency lists studied. Also these coirelations 
seem to substantiate our pievious conclusion that in gcneial the 
relative rank of the words is probably not greatly affected by 
methods of teaching. Fiom a study of nil the conelations it seems 
that studying relative difficulty through a controlled learning situa¬ 
tion is probably a better technique than the methods previously 
employed 

The value of a study of this type is largely determined by its 
practical applications It is however, only a sampling, or the be¬ 
ginning of the problem; we hope it may be extended to include a 
largei number of words and developed into a comprehensive, basic 
vocabulary ranked according to difficulty This study agices with 
other investigators in indicating that word lists based on frequency 
of use are not ranked according to difficulty of learning. Sucli an 
eironcous assumption has caused writers to ignore the intrinsic diffi¬ 
culty of vocabularies in the construction of readers, tests, and read¬ 
ing materials for the lower grades. We believe that frequency and 
difficulty may be combined in the construction of reading materials 
Research on problem cases clearly indicates that vocabulary difficulty 
is one of the major factors causing reading problems. The difficulties 
of reading might be materially reduced by controlling the repetitions 
in the running words and increasing the number of new words 
according to the intrinsic difficulty of learning rather than 1 dying 
only upon frequency of use This is an urgent and important task 
for research workers to consider, Teachers are fast recognizing the 
inefficiency of much of our present reading program, and are looking 
forward to a change in methods, or in reading materials, that will 
help them eliminate some of the present obvious difficulties. 

Summary 

1 The majority of studies have been based on the frequency of 
use among children rather than on intrinsic difficulty of the words. 

2. Many educators and textbook publishers have assumed that 
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the words most frequently used by children are the easiest to learn. 

3 Experiments indicate that there arc a numbei of factors which 
affect the difficulty of learning a primary vocabulary. 

4 This investigation is the first which attempts to control the 
frequency of exposures of words and which teaches primary vocabu¬ 
lary through a directed free-play activity. 

5 The results of this investigation show that the expeiimental 
group of children, taught through play, learn the vocabulary much 
faster than children taught by the regular school-ioom methods. 

6 Although methods of teaching affect the rate of learning, they 
do not seem to materially affect the relative difficulty of learning 
the woids, as indicated by the high conelations between the experi¬ 
mental and conti ol groups. 

7. There is also a high con elation between the relative ranking 
of the words at the beginning of the experiment and at the end of 
10 and 20 days 

8. There seems to be no significant positive correlation between 
our list based on difficulty of learning and lists compiled on the basis 
of frequency of use 

9. The correlations of other studies, based on difficulty of learn¬ 
ing, with frequency lists also indicate a low con elation. 

10 Theie is a highei correlation between our list and other in¬ 
vestigations of difficulty ranking than between our list and frequency 
lists, which further substantiates the conclusion that words most 
commonly used may or may not be the easiest for pi unary child ion 
to learn 

11 There needs to be further reseal ch to compile more extensive 
difficulty rankings which may be used as a basis for the construction 
of children’s reading materials. 
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THE INFLUENCE OF MONTH OF BIRTH ON THE IN¬ 
TELLIGENCE TEST SCORES OF ADULTS* 

IVashxngton, D, C 

H N. Fialkin and R. O. Beckman 


Studies of the relationship of month of birth and intelligence have 
assumed two forms, depending upon the criterion accepted as the 
measure of intelligence. The most recent work has utilized eminence, 
as judged from Who's Who in America, American Men of Science, 
etc., as an indication of intelligence. Tile majority of the studies 
have, however, been based on intelligence test scores as direct meas¬ 
ures of intelligence Comparisons of the data accumulated in this and 
other studies will be limited to work based on actual test scores 

All work of the latter type which has hitherto been reported has 
been based on tests administered to children. The mpst extensive of 
these studies arc those of Pintner in 1931, based on 4,925 test scores, 
and of Pintner and Forlano in 1933, based on 17,502 scores The 
latter definitely showed that month of birth is a factor in the in¬ 
telligence test scores of children The present study is based on 
the test scores of 3,189 adults and makes possible a comparison of the 
results observed with children and those observed with adults. 

The test scores utilized in 1 this work were obtained from the case 
records of clients of the Adjustment Service of New York City, a free 
counseling service for adults which operated for 16 months. The 
tests used as diagnostic devices were the Pressey Senior Classification 
and Verification Tests, accepted as educational achievement tests and 
as indirect indicators of general intellectual capacity. The test scores 
weie expressed in the records in teims of sigma ratings, on the basis 
of the established norms, and are presented as sigma ratings in this 
report. Since the norms for men and women differed, and since case 
records for men weie far more common than those for women, the 
study was based on the ratings of men only The fact that a large 
number of the women failed to record the date of their birtli was 
also a factor in the decision to limit the study to men. 
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Statistics published by the Adjustment Service revealed that 
Pressey test ratings were available for 5,717 men. In older to 
obtain both the month of birth and the ratings of these men it was 
necessary to examine the individual case records. Since the lecords 
were filed by case number, irrespective of sex, the procedure adopted 
was to examine every case record, beginning with case number one 
and proceeding numerically, tabulating the test latings only for 
men whose birth date was also available The tabulation was com¬ 
pleted with 3,189 ratings which satisfied the above requirements. 
The method of selecting cases establishes month of birth as the only 
factor which could be of influence in the distributions of sigma rat¬ 
ings obtained for each month. 

Compaiing the 5,717 test ratings available and the 3,189 which 
were used in the study shows the smaller numbei to be a fair sample 
of the test ratings of all the men tested at the Adjustment Service 

A word of elaboration concerning sigma ratings, also known as 
standard scores, is appropriate since the ratings used by the Adjust¬ 
ment Service difteied somewhat from those commonly employed. 
Sigma ratings are raw scores which have been converted into com¬ 
parative scores. They are expressed in terms of the standard devia¬ 
tion of the distribution of scores and represent the diffeience between 
specified raw scores and the mean accomplishment of the group ex¬ 
amined The ratings usually employed vary from 0 (indicating an 
accomplishment equal to the average performance) in both a posi¬ 
tive and negative direction. A scale ranging from 0 to 2.5 sigmas 
is generally sufficient to describe the accomplishment of the gioup 
tested, since a rating of plus 2.5 sigmas is above that of 99.4 per 
cent of the population, and that of minus 2.5 sigmas above that of 
only 0 6 per cent 

The ratings used by the Adjustment Service differed from those 
commonly employed, in the fact that all ratings were expressed in 
positive terms. This was accomplished by setting 0 at minus 2.5 
sigmas and 10 at plus 2.5 sigmas, the intervals between these ex¬ 
tremes being expressed as the number of Y* sigma thus extended fiom 
minus 2.5 sigmas to minus 2 0 sigmas The mean of the general 
population is, in this terminology, at 5 0 Y* sigmas. 

The skewed distribution of the latings shown m Table 1 is clue 
to the selected character of the persons who took advantage of the 
services offered by the Adjustment Scivice, A disproportionately 
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TABLE 1 

Comparative Distrihution of Ratings of 5,717 Men and of Sample Used 




Total 

Number 

cases 

% 

Sample of 3,129 cases 
Number % 

1st 

sigma 

0 

— 

0 

. _ 

2nd J4 

sigma 

28 

0 5 

12 

04 

3rd ^ 

sigma 

10S 

1 9 

50 

1 6 

4th ^ 

sigma 

362 

6 3 

197 

62 

5th 54 

sigma 

673 

11 8 

379 

11 9 

6th 54 

sigma 

917 

16 0 

526 

16 5 

7th 

sigma 

1070 

18 7 

620 

19 5 

8th 

sigma 

953 

16 7 

497 

15 6 

9th 54 

sigma 

1310 

22 9 

725 

22 7 

oth 54 

sigma 

296 

52 

183 

57 



5717 

100 0 

3189 

100 I 

Mean score 

6 60 54 sigmas 

6 61 J /i sigmas 

3t deviation 

1 78 54 sigmas 

1 78 54 sigmas 


large percentage of the clients weie fiom clciical and professional 
fields of woik, and the group as a whole possessed more than the 
average amount of foimal schooling, 

On comparing the mean test scoies of children boin in the various 
months of the yeai, Pintner, 1931, and Pintner and Forlano, 1933, 
found that in general the means of the cold months tended to be 
lower than those of the warm months. Although it was impossible 
in the first of these studies to establish definitely reliable differences 
between the months of the vanous seasons, the mciease in the number 
of cases involved in the second study made it possible to establish 
the difference between winter and all other seasons as reliable The 
difficulty encountered by all workeis on the subject has been the 
fact that the absolute dLfteiences observed have been small The 
difference between the month with the highest mean and that with 
the lowest was, in both the above studies, less than 3 IQ points 
Large numbers of cases have been lequired to prove the leliability 
of the differences found. 

The results obtained from the piesent study of the scores of adults 
in general confiim and agree with those obtained with children 
Woiking with a scale langing from 1 to 10 only, instead of the 
extended IQ scale, the observed difteiences appeal at fiist glance to 
be paiticulaily small Although it has in most cases been impossible 
to prove that the observed diffeiences aie leliable, the fact that similar 
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differences were found m tluee sepal ate studies will be the basis of 
the argument that the differences are real. 

The lowest mean rating was shown by adults born in February, 
the highest by those born in September. The absolute difference be¬ 
tween these means is 0.37 Yz sigmas. The means and standard 
deviations for the individual months appear in Table 2. 

Ranking the months in order of decreasing means and comparing 
with the ranking of the months shown by Pintncr, 1931, and Pintner 


TABLE 2 

Mean Ratings of Adults by Month of Birtii 


Month 

Mean 

SD Number 

January 

6 61 

1,80 

275 

February 

6.39 

1.69 

277 

March 

6,59 

1.78 

281 

April 

6 6 4 

1.84 

240 

May 

6.73 

176 

255 

June 

6.69 

1 79 

274 

July 

6.67 

1.82 

292 

August 

6 56 

1.76 

262 

September 

6,76 

1.63 

256 

October 

6 60 

1.75 

263 

November 

6.50 

1.71 

244 

December 

6.62 

1.79 

270 

Total 

6 61 

1.78 

3,189 


TABLE 3 



Ranks of Months in 

Pintnbr’s. Pintner and Forlano’s, 

and the Present 


Study 



Month 

Pintner Pmtner-Forlano 

Present study 

January 

11 

11 

7 

February 

30 

12 

12 

March 

9 

9 

9 

April 

6 5 

3 

5 

May 

5 

6 

2 

June 

3 

1 5 

3 

July 

4 

5 

4 

August 

8 

8 

10 

September 

2 

1 5 

1 

October 

1 

7 

8 

November 

12 

4 

11 

December 

6 5 

10 

6 


Rho-Pminer, Pintner and Foilnno 
Rho-Pintner, Present Study 
Rho-Pintner and Porlano, Picscnt Study 


535 

698 

.617 
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and Forlano, 1933, shows that in the latter study also, February 
was the month with the lowest mean, while Septembex shared the 
highest tanking with June (Table 3). 

It will be noticed that in general, throughout the three experi¬ 
ments, the warm and particularly the moderate temperature months 
rank higher than the cold months. The ranking of months in the 
study of adults shows a fanly strong relationship with the rankings 
obtained in the two studies with children The agreement in rank 
between the monthly means of adults and of children is, in fact, 
greater than that found between the means obtained in the two 
studies with clnldien. The effect of month of bntli on intelligence 
is reflected in the study of adults as well as of clnldien 

Blonsky, in 1929, reported that when he grouped the IQ's of 453 
tested childien accoiding to the time of the year in which they were 
born, the mean of those born in spring exceeded those for children 
born in other seasons, particularly those born in winter. Pmtner 
in 1931 compared the means for the seasons of birth of his 4,925 
cases and although he found that the mean for spring exceeded that 
for winter and autumn it was of the same magnitude as that for 
summer. The gieatest difference, that between spring or summer 
and winter, did not, however, prove statistically significant. He 
points out that Blonsky failed to give sufficient data to peimit the 
application of the test of significance to the differences he cited. The 
Pintner-Forlano 1933 study once again showed that the means of 
spring exceeded that of all other seasons Table 4 shows the means 


TABLE 4 

Means or the Seasons 



Blonsky 

Fintner 

Pintner-Forlano 

Piesent study 

Spring 

84 3 

97 20 

102 35 

6 69 

Summer 

81 5 

97 20 


6 66 

Autumn 

81 3 

97.10 


6 58 

Winter 

80.1 

95 95 


653 


of the foui seasons foi the above cited experiments and foi the pres¬ 
ent study. (Spring: April-June, Summer. July-Septeinber, Au¬ 
tumn’ Octobei-December, Wintei: January-March) 

In each of the four studies the trend is, in geneial, the same. 
Although the difference between spring and winter is only 1.80 
times its standard error in the present study, and only 1.74 times 
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its standard error in the Fintner study, the fact that the mean of 
spring exceeds that of winter in each study lends significance to 
the observed differences. Moreover, tile difference was shown to 
be definitely reliable m the 1933 study. 

The importance of the fact that the results of several analogous 
experiments all tend in the same direction may be illustrated by 
R. A. Fisher's chi-squaied method for obtaining a combined proba¬ 
bility from individual tests of significance. Even if we limit the 
discussion to the two studies m which sufficient data were supplied 
but which failed to yield conclusive pi oof of the existence of a 
difference between spring and winter, an appreciable increase in 
the probability of such difference can be shown by this method. 
Calculating a combined probability from the inconclusive proba¬ 
bilities indicated by 1.80 and 1.74 times the standard error of the 
difference in the individual studies results in a probability which 
indicates that the true difference exceeds 2 times its standard error— 
consideicd a reliable difference by Fisher. Adding to this the fact 
that Blonsky’s data weie omitted from the above consideration and 
that the difference had been definitely shown to be reliable in the 
more extensive study lends assurance that the difference could ill 
each study have been established as teal if the number of cases had 
been sufficiently increased. 

Seasons are rather unsatisfactory terms if we try to think of 
variations in intelligence in relation to variations in temperature. 
Months of moderate temperature occur both in spring and autumn, 
and autumn includes months of temperatures varying from mod¬ 
erate, as October, to markedly cold, as December. Selecting 
December, January, February and March as the coldest months of 
the year—based on mean temperatures in New York State—and 
April, May, September, and October as the most moderate months 
we can predict some degree of difference in favor of the moderate 
months from the fact that three of the four coldest months oc¬ 
curred in our previous classification “Winter” How will the 


TABLE 5 

Means of Moderate Months Compared with Those or Cold Months 



Pintnei 

Pintnei -Fori ano 

Present 

Moderate 

97.61 

102 29 

6.68 

Cold 

96.11 

100 79 

6.55 

Ratio 

2 37 

4.06 

1.72 
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difference between the means for cold and moderate months com¬ 
pare with that obseived between spring and winter (Table 5)? 

The absolute diffeiences between moderate and cold months are 
in two of three studies slightly inferior to those found between 
winter and spring. The ratios of these differences to their standard 
errors are in general, however, of about the same magnitude as 
those shown for spring and winter. Considered individually, the 
differences obseived in the Pintner study and the study of adults are 
not conclusive. By the logic previously postulated we can attach 
leliabihty to the difference observed in each of the experiments A 
difference then exists between the intelligence scores of persons born 
in moderate months and those born m cold months, as well as 
between those born in spnng and those born in winter, 

Conclusions 

Month of birth has been shown to be a factor in the intelligence 
test scores of children. This study shows that this factor is also 
operative in influencing the test scores of adults. 

Both children and adults who were born in spring score higher 
than those bom m winter. In general, those born in months of 
moderate temperatuie are superior to those born in cold months. 

Although month of birth has been established as a factor in intel¬ 
ligence test scores, it is a factor of but slight effect. The greatest 
difference obseived, that between the means of two individual months, 
is less than 3 IQ, and in this study, in terms of sigma ratings, less 
than OS y 2 sigmas. 
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AN INVESTIGATION OF CONDITIONING IN CATS TO 
MULTIPLE STIMULI* 1 

Departments of Psychology, Columbia University and Brooklyn College 


Charles Nelson Winslow, Robert Kantor, Carl J. Warden 


It may be open to question as to whether the phenomenon of con¬ 
ditioning the authors are about to report should be entitled "higher 
order conditioning” because of a point of departure from the usual 
higher order conditioning technique The unconditioned stimulus 
of food was employed as a means of direct reenforcement with con¬ 
ditioned stimuli beyond the first or "primary,” which is contrary to 
the procedure described by Pavlov. Later in this paper the authors 
would like to bring up again for discussion the criteria of higher 
order conditioning and the delimitations of the concept. For the 
time being they will avoid the use of the term. 

Pavlov and his associates (7) reported that they were unable to 
establish higher order conditioned responses beyond the third order. 
Finch and Culler (5) believe, however, that the failure of Four- 
sikov (7), a co-worker of Pavlov, to obtain conditioned responses 
beyond the third order was probably due to lack of adequate motiva¬ 
tion in the animal. After having reached the fifth oidei with shock 
applied to the paw of the dog as the unconditioned stimulus, they 
concluded’ "There is every indication that we might pioceed in¬ 
definitely to still higher orders. There is every reason to believe 
that higher older conditioning by this method is limited only by 
the number of available stimuli.” 

The method followed by the authors in establishing conditioning 
to multiple stimuli in cats was the motor alimentaiy conditioning 
method of Dworkin (2, 3, 4), in which the animal secures food upon 
raising the lid of a food box A similar method was used by Ten 
Cate (8) in conditioning cats to various auditoiy and visual stimuli. 

•Received in the Editorial Office on July 22, 1937 

"This investigation was carried out in the Laboratoues of the Depart¬ 
ment of NeuiopsthoJogy of the Psychiatric Institute of the State of New 
Yoik, to the directors of which the authors wish to acknowledge their 
appreciation for the use of the facilities. 
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The unconditioned stimulus was food, and the response going to the 
fond box and raising the lid to obtain the food 

The apparatus consisted of a large wooden, enclosure (Figuic 1) 



FIGURE 1 

Diagram of the Conditioning Apparatus 
Parts of the apparatus nre labelled as follows: //—door of enclosure, 
fl.—f 0 od box and leader, C —bell and buzzer, D —red light, E —tubing for 
gust of air, F— switches for controlling visual and auditory stimuli 

41j4x31}4x31 inches, insulated with one-inch fiber board to re¬ 
duce sounds from the outside. The entrance door with its glass 
partition opened from one side. In front of the dooi was placed 
a one-way screen to shield the experimenter. A 25-watt bulb in 
the top of the enclosure supplied the illumination A monel metal 
leader connected the food box with the top of the enclosure and 
tfnough this food was dropped by the experimenter after each cor¬ 
rect response The lid of the food box had a protruding edge at 
the front which required first a downward and then an upward and 
forward movement of the cat’s head. Tile devices for producing 
the five stimuli used in the course of the investigation were placed 
on the inside walls of the enclosure They were («) electnc bell, 
located at the right and just above the food box; ( b ) electric buzzer, 
side of the bell, (r) red light, at the left and just above the food 
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box, ( d ) the light foi the enclosure, which was extinguished to 
produce a conditioned stimulus; and ( e) rubbei tubing, which led 
to an aperture two inches above the floor in the end of the enclosure 
opposite the food box, so placed that it ^as possible to. blow a gust 
of air onto the cat in almost every part of the enclosure. Electrical 
switches for control of the auditory and visual stimuli were con¬ 
veniently placed outside on top of the enclosure. The apparatus 
was situated in a quiet and darkened room of the laboratory, about 
40 feet from the living quarters. 

The experimental situation provided two possible forms of incor¬ 
rect behavior in the animal, in view of the fact that it was un- 
restiained in its movements within the enclosure. These were: 
(a) failure to go to the food box and raise the lid when the con¬ 
ditioned stimulus had been presented, and (Z>) going to the food box 
and raising the lid when the conditioned stimulus had not been 
presented One would say that the unconditioned stimulus was 
constantly present as a force, and in the hungry cat would produce 
a considerable amount of "undischarged tension,” to use Lewin’s 
expression, which would predispose it to go to the food box when 
the conditioned stimulus was absent. To limit the animal’s going 
to the food box only when and if the conditioned stimuhid has been 
presented is a moie difficult situation than has usually been involved 
in conditioning work with animals. 

The stimuli were presented in. several different sequences with 
different animals in order to study possible effects of association of 
various pairs of stimuli in the series One animal, for example, 
was first given bell, second, light of the enclosure extinguished, 
third, blast of air, fourth, red light; fifth, buzzer Another animal 
leceivcd the five stimuli in the sequence bell, buzzer, light of en¬ 
closure extinguished, air, and red light 

Ten trials were given at each experimental period daily The 
time interval between stimuli was varied from 5 to 30 seconds to 
prevent temporal conditioning. The interval between the condi¬ 
tioned stimulus and the unconditioned stimulus was 5 seconds. A 
first conditional stimulus was separated from a second conditioned 
stimulus by 6 seconds, when the association between two stimuli was 
being formed. The criterion for the establishment of conditioning 
to any one stimulus was 30 consecutive responses, viz , no failures to 
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respond to the stimulus and no tesponses without the stimulus being 
presented. When the association between a new and an old condi¬ 
tioned stimulus was being formed to effect transition to the new, 10 
consecutive correct responses to the new stimulus and none to the 
old seived as the criterion for giving the new stimulus alone. The 
necessity for providing motivation for the animal as it was being 
conditioned to each new stimulus in such matmet caused the experi¬ 
menter to present food after the cat had responded to the new 
stimulus This dncct reenforcement was the departure from the 
usual procedure in higher order conditioning, referred to earlier in 
the paper. 

The five cats employed as subjects ranged in age from six months 
to fifteen months They were kept hungry for 24 hours preceding 
each senes of trials, but during this time had access to water and 
milk. Pieces of salmon were used for the unconditioned stimulus, 
ancl were dropped by the experimenter into the pipe leading to the 
food box To facilitate training at this point, the cover was re¬ 
moved at first, the cat simply learning to put its head into the food 
box to eat, After the animal did this with agility, the lid was 
restored, and 15 minutes a day for 7 to 14 days was spent in get¬ 
ting tlie cat accustomed to raising the lid. At first the experimenter 
by means of a string attached aided the animal in lifting the lid 
when it put its nose underneath to make the upward and forward 
movement. This proved to be a successful preliminary adaptation 
for all five animals, which were then ready for training with the 
conditioned stimuli. 

The results for the five cats appear in Tables 1, 2, 3, 4, and 5, 
respectively. The second column in each table indicates the condi¬ 
tioned stimulus or the conditioned stimulus pairs employed in each 
two-day experimental period. The third column shows the number 
of responses to the conditioned stimulus as the numerator of a frac¬ 
tion, placed over the number of trials given as the denominator. 
Where stimulus pairs appear, the numerator indicates the number 
of responses to the fust conditioned stimulus, i e., the new stimulus 
that is being introduced during the process of transition. The fourth 
column shows the number of times within each experimental period 
that the animal went to raise the lid of the food box when no con¬ 
ditioned stimulus had been presented. 
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TABLE 1 

Showing Results for Cat No, 1 with Each Conditioned Stimulus 


Two-day testing 
period 

Conditioned stimuli 

No correct 
responses 

No. responses 
without 
conditioned 
stimulus 

1 

bell 

10/18 

5 

2 

bell 

12/20 

4 

3 

bell 

7/20 

4 

4 

bell 

18/20 

2 

5 

bell 

18/20 

2 

6 

bell 

19/20 

2 

7 

bell 

19/20 

1 

8 

bell 

20/20 

0 

9 

bell 

20/20 

0 

10 

bell 

17/17 

0 

11 

buzzer and bell 

0/20 

0 

12 

buzzer and bell 

11/20 

0 

13 

buzzer 

S/10 

0 

1+ 

buzzer and bell 

10/20 

0 

IS 

buzzer and bell 

14/20 

1 

16 

buzzer and bell 

1/20 

3 

17 

buzzer and bell 

12/20 

9 

18 

buzzer and bell 

6/20 

3 

19 

buzzer and bell 

20/20 

10 

20 

buzzer 

20/20 

12 

21 

buzzer 

19/20 

12 

22 

buzzer 

20/20 

11 

23 

buzzer 

20/20 

11 

24 

buzzer 

20/20 

5 

25 

buzzer and bell 

10/10 

10 

26 

buzzer 

18/20 

3 

27 

buzzer 

20/20 

0 

28 

light and buzzer 

6/20 

5 

29 

light and buzzer 

16/20 

7 

30 

light 

20/20 

7 

31 

light and buzzer 

7/20 

0 

32 

light and buzzer 

7/10 

3 

33 

light 

19/20 

3 


These results lor individual animals are summarized in Table 6, 
which shows the number of trials requiied for conditioning to each 
stimulus alone in the senes. Table 7 supplements Table 6 by show¬ 
ing the number of trials required to reach the norm of 10 consecutive 
correct responses to the new stimulus when the new and the old 
were associated. The averages from Tables 6 and 7 combined to- 
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TABLE 2 

Showing RrsuLrs with Cat No, 2 with Each Conditioned Stimulus 


Two-day testing 
period 

Conditioned stimuli 

No. coiiecl 
responses 

No responses 
without 
conditioned 
stimulus 

I 

bell 

16/20 

6 

2 

bell 

20/20 

2 

3 

bell 

20/20 

O 

4 

bell 

10/10 

0 

5 

buzzer and bell 

3/20 

0 

6 

buzzer and bell 

18/20 

0 

7 

buzzer and bell 

10/10 

0 

8 

buzzer 

9/10 

0 

9 

buzzer and bell 

14/20 

0 

10 

buzzer 

4/10 

0 

11 

buzzer and bell 

9/20 

6 

12 

buzzer and. bell 

11/20 

3 

13 

buzzer and bell 

3/20 

1 

14 

buzzer and bell 

4/20 

0 

15 

buzzer and bell 

6/20 

0 

16 

buzzer and bell 

4/20 

0 

17 

bu/zer and bell 

3/20 

0 

18 

buzzer and bell 

3/20 

0 

19 

buzzer and bell 

5/20 

0 

20 

buzzer and bell 

8/20 

4 

21 

buzzer and bell 

4/20 

0 

22 

buzzer and bell 

2/20 

0 

23 

buzzer and bell 

18/20 

0 

24 

buzzer 

20/20 

2 

25 

buzzer 

10/10 

0 

26 

light and buzzer 

8/20 

0 

27 

light and buzzer 

17/20 

0 

23 

light 

19/20 

3 

29 

light 

20/20 

4 

30 

light 

20/20 

1 

31 

light 

20/20 

0 

32 

air and light 

8/20 

11 

33 

air and light 

10/20 

2 

34 

air and light 

9/20 

12 

35 

air and light 

11/20 

2 

36 

air and light 

18/20 

0 

37 

air and light 

10/10 

0 

38 

air 

20/20 

1 

39 

air 

20/20 

0 

40 

air 

20/20 

0 

41 

air 

20/20 

0 

42 

red light and air 

10/20 

3 

43 

red light and aly 

18/20 

2 

44 

red light and air 

10/10 

0 

45 

red light 

15/20 

0 

46 

red light 

19/20 

1 

47 

red light 

30/20 

0 
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TABLE 3 

Shovvinc Results for Cat No 3 with Each Conditioned Stimulus 


Tvvu'day testing 
period 

Conditioned stimuli 

No correct 
responses 

No. responses 
without 
conditioned 
stimulus 

1 

bell 

10/16 

5 

2 

bell 

17/20 

4 

3 

bell 

19/20 

2 

4 

bell 

17/20 

1 

5 

bell 

18/20 

1 

6 

bell 

8/10 

0 

7 

bell 

20/20 

0 

S 

buzzer and bell 

5/20 

1 

9 

buzzer and bell 

10/20 

4 

10 

buzzer and bell 

6/15 

0 

11 

buzzer and bell 

10/10 

0 

12 

buzzer 

16/20 

0 

13 

buzzer and bell 

4/20 

5 

1+ 

buzzer nnd bell 

10/20 

3 

IS 

buzzer and bell 

4/20 

5 

16 

buzzer and bell 

5/20 

2 

17 

buzzer and bell 

10/10 

0 

18 

buzzer 

11/20 

0 

19 

buzzer and bell 

10/10 

0 

20 

buzzer 

17/20 

1 

21 

buzzer 

8/10 

0 

22 

buzzer and bell 

10/17 

3 

23 

buzzer and bell 

17/20 

3 

24 

buzzer and bell 

8/20 

2 

25 

buzzer and bell 

10/10 

0 

26 

buzzer 

18/20 

1 

27 

buzzer 

20/20 

1 

28 

buzzer 

10/10 

0 

29 

light and buzzer 

10/20 

5 

30 

light and buzzer 

1S/20 

0 

31 

light 

20/20 

3 

32 

light 

20/20 

2 

33 

light 

20/20 

2 

3+ 

light 

20/20 

0 

35 

light 

20/20 

0 

36 

air and light 

7/20 

5 

37 

air and light 

8/15 

2 

38 

air and light 

9/20 

0 

39 

air and light 

4/17 

0 

40 

air and light 

7/20 

0 

41 

air and light 

16/2-0 

0 

43 

air 

16/20 

0 

43 

air 

20/20 

2 

44 

air 

20/20 

0 

45 

red light and air 

12/20 

2 

46 

red light and air 

14/20 

1 

47 

red light and air 

10/10 

0 

+8 

red light 

20/20 

0 

49 

red light 

16/16 

0 

SO 

red light 

20/20 

0 
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TABLE 4 


Showinq Results for Cat No. 4- with Each Conditioned Stimulus 


Two-day testing 
period 

No. responses 
without 

No. correct conditioned 

Conditioned stimuli responses stimulus 

1 

bell 

12/20 

10 

2 

bell 

14/20 

7 

3 

bell 

15/20 

5 

4 

bell 

14/20 

4 

s 

bell 

9/20 

6 

6 

bell 

15/20 

2 

7 

bell 

12/20 

2 

8 

bell 

12/20 

2 

9 

bell 

7/20 

4 

10 

bell 

6/20 

2 

11 

bell 

12/20 

4 

12 

bell 

7/10 

5 


30 day interval during pregnancy 


13 

bell 

9/20 

1 

13 

bell 

13/20 

2 

15 

bell 

14/20 

2 

16 

bell 

17/20 

5 

17 

bell 

18/20 

0 

18 

bell 

11/15 

1 

19 

bell 

15/20 

0 

20 

bell 

13/20 

0 

21 

bell 

11/15 

3 

22 

bell 

15/20 

7 

23 

bell 

20/20 

2 

2+ 

bell 

20/20 

0 

25 

light and bell 

10/20 

3 

26 

light and bell 

10/10 

0 

27 

light 

20/20 

0 

28 

light 

20/20 

0 

29 

light 

10/10 

0 

30 

air and light 

15/20 

2 

31 

air 

20/20 

2 

32 

air 

20/20 

0 

33 

an 

10/10 

0 

34 

red light and air 

17/20 

3 

35 

red light and air 

19/20 

1 

36 

red light 

20/20 

2 

37 

red light 

20/20 

0 

38 

buzzer and red light 

7/15 

0 

39 

buzzer and red light 

18/20 

0 

40 

buzzer and red light 

18/20 

0 

+1 

buzzer 

20/20 

0 

+2 

buzzer 

20/20 

0 

43 

buzzer 

10/10 

0 
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TABLE 5 

Showing the Results for Cat No 5 with Each Conditioned Stimulus 


Two-day testing 
period 

Conditioned stimuli 

No responses 
without 

No correct conditioned 
responses stimulus 

1 

buzzer 

5/12 

3 

2 

buzzer 

8/20 

3 

3 

buzzer 

7/20 

3 

4 

buzzer 

1/13 

0 

5 

buzzer 

12/20 

2 

6 

buzzer 

13/20 

1 

7 

buzzer 

14/20 

3 

8 

buzzer 

14/20 

6 

9 

buzzer 

13/20 

4 

10 

buzzer 

12/20 

0 

11 

buzzer 

7/20 

1 

12 

buzzer 

11/20 

1 

13 

buzzer 

10/20 

0 

14 

buzzer 

12/20 

0 

15 

buzzer 

10/17 

0 

16 

buzzer 

17/20 

1 

17 

buzzer 

10/15 

1 

18 

buzzer 

20/20 

3 

19 

buzzer 

20/20 

0 

20 

buzzer 

10/10 

0 

21 

light and buzzer 

8/16 

1 

22 

light and buzzer 

10/20 

0 

23 

light and buzzer 

9/20 

4- 

24 

light and buzzer 

10/20 

0 

25 

light 

20/20 

0 

26 

light 

20/20 

0 

27 

air and light 

11/20 

0 

28 

air and light 

15/20 

4 

29 

air and light 

10/10 

0 

30 

air 

20/20 

8 

31 

air 

20/20 

4 

32 

air 

20/20 

0 

33 

bell and air 

14/20 

6 

34 

bell and air 

15/20 

0 

35 

bell 

20/20 

2 

36 

bell 

20/20 

0 

37 

red light and bell 

12/20 

0 

38 

red light and bell 

18/20 

1 

39 

red light 

20/20 

2 

40 

red light 

20/20 

0 

41 

red light 

10/10 

0 
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TABLE 6 


Showing the Number of Triais Required by Each Cat tor Conditioning 
to Each Stimulus Presented Aione in tiif Series 


Cat 

I 

II 

Stimuli 

III 

IV 

V 

1 

195 

150 

40 



2 

70 

50 

80 

SO 

60 

3 

126 

120 

100 

60 

56 

4 

460 

50 

50 

40 

50 

5 

367 

40 

60 

40 

SO 

Average 

244 

82 

66 

55 

54 


TABLE 7 

Showing the Number or Trials Required by Each Cat to ErrECT Tran¬ 
sition from an Old to a New Stimulus when Stimuli! Are Paired 


Stimulus pairs 


Cat 

I and II 

11 and III 

III and IV 

IV and V 

1 

160 

70 



2 

320 

40 

110 

50 

3 

227 

40 

112 

50 

4 

30 

20 

40 

55 

5 

66 

50 

40 

40 

Average 

161 

44 

75 

49 


TABLE 8 

Showing the Total Average Number or Trials Required tor Condition¬ 
ing to Each Stimulus 


Stimulus 

I 

II 

III 

IV 

V 

No trials 

244 

243 

110 

130 

103 


gethei in Table 8 give the total number of trials requited to obtain 
conditioning to each of the five stimuli Cat No. 1 died after it had 
been conditioned to three of the five stimuli 

The results in genetal show that conditioning the animal to the 
first or “primary” stimulus prepared it for conditioning to all the 
other stimuli which followed, as is demonstrated by the compara¬ 
tively few trials needed to establish conditioning to each new 
stimulus. This finding would substantiate the theory that condi¬ 
tioning is a general modification of the oigamsm as a whole, and 
not the modification of a particular set of neurones. 





C N WINSLOW, R KANTOR, C J. WARDEN 


221 


That the number of tuals required in passing from the older con¬ 
ditioned stimulus to the new conditioned stimulus is in part a func¬ 
tion of what those stimuli arc is levealed in the results Cats Nos. 

1, 2, and 3 which were given Bell and Buzzer as the first two 
stimuli required an average of 236 tiials to effect the transition from 
the first stimulus to the second in the same sense modality, compared 
with an average of 48 trials for cats Nos 4 and 5 which received 
the sound of the buzzer as the first stimulus, and the light of the 
enclosuie extinguished as the second, two stimuli from different sense 
modalities. In the later transitions wheie a disproportionately large 
number of trials was required, tempoial conditioning was the cause, 
and had to be broken down befoie the experimenter could continue 
with the conditioned stimuli. 

In the earliest stage of conditioning, going to the food box and 
raising the lid when the conditioned stimulus had not been given 
occuricd frequently. This form of incoirect lesponse disappeared 
later than the othei type, that of failuie to respond when the con¬ 
ditioned stimulus had been given There was a marked tendency 
foi the former type to appear when the cat was receiving the pairs 
of associated stimuli. Signs of temporal conditioning were par¬ 
ticularly apparent at these times, and were not present until condi¬ 
tioning to the primary stimulus was almost established. This is 
further support for the authors’ contention that conditioning the 
animal to the piimaiy stimulus prepaied it foi more rapid condi¬ 
tioning to any subsequent stimuli, time being one of them 

The behavior of the animals between trials underwent a marked 
change with the progress of conditioning. In the early stages the 
cats would frequently wash, sciatch at the walls of the enclosuie, 
and show considerable lack of orientation to the food box. When 
the conditioned stimulus was presented, the lesponse, although oc¬ 
curring quite soon, did not occur with the spontaneity that chaiactei- 
ized it in the later stages of conditioning By the time conditioning 
was established to the first stimulus each animal was showing an 
objective orientation to the goal between tuals Many times it 
would stand almost motionless at the end of the enclosure opposite 
the food box, gaze fixedly at the box, and then dash foi ward as soon 
as the stimulus had been piesented. Dworkin icpoits that this 
latent period between the stimulus and the lesponse of the cat 
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dropped from 15 seconds to 2 to 5 seconds as conditioning pro¬ 
gressed It frequently happened that an animal would make a 
complete circuit of the box following each response, the movement 
ending with the animal facing the box, set for the next response. 

Certain qualitative differences in the individual animals seem to 
correlate rather closely with the quantitative differences reported. 
Cat No. 5 could be described as highly tense and vivacious It was 
very active during the tests, rapidly moving around the enclosure 
between trials, with its tail erect and body alert It was more 
rapidly conditioned than the more phlegmatic ones. The pregnancy 
of cat No. 4, necessitated an intei ruption of 30 days during the 
process of conditioning her to the hist stimulus. It will be observed 
from Table 4 that after this interval training was resumed with 
practically no logs in pciformancc as a result of the inactivity. 

In view of the fact that the unconditioned stimulus of food was 
presented with each of the multiple stimuli as a means of direct re¬ 
enforcement, the authois have hesitated to use the term “higher 
order conditioning” at all. There can be little doubt that Pavlov 
maintained that the unconditioned stimulus should not be presented 
at all after its use in the establishment of the primary or first order 
conditioned response. He says in this connection: 

With the help of this strong conditioned stimulus (heat of 
metronome) it has been found possible to give another stim¬ 
ulus with conditioned properties like the first For if some new 
and more or less neutral stimulus is applied with the metronome 
alone, i e., not at the same lima (jiving food, this new stimulus 
also acquires the character of an alimentary conditioned 
stimulus. Conditioned reflexes established in this mantier are 
termed "secondary conditioned reflexes ” The essential condi¬ 
tion is that the new stimulus should be withdrawn some seconds 
before the primary stimulus is applied. 

It would seem that failure of Foursikov to establish higher order 
conditioned reflexes beyond the third order was due to the operation 
of extinction of the primary reflex by the time the third order was 
reached In other experiments Pavlov showed that extinction pro¬ 
ceeded rapidly, so that it would be difficult to introduce many higher 
order stimuli before the primary conditioned reflex became extinct. 
Finch and Culler (6) seem to have been aware of the need for re- 
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enfoicement with the unconditioned stimulus in establishing condi¬ 
tioned lcsponses beyond the piimaiy, in oidei to maintain motiva¬ 
tion in the animal They aigue that they were giving the rcenforce- 
ment indirectly, however, by applying the electric shock to the 
thoiaX of the dog, after having fust applied it to the forepaw to 
obtain the primary conditioned response of withdrawal of the leg. 
They believe that with the use of such leenfoicement they were able 
to pieserve a constant motivation in the animal Admittedly, the 
authors of the present papei gave the leenforcement directly, and in 
that way precluded the possibility of extinction of the conditioned 
response while attempting to establish it to othei stimuli beyond the 
first. 

Although the authois would not aigue that the conception or 
even the criteua of higher order conditioning should be changed, 
they would like to emphasize the limitation in higher older condi¬ 
tioning that without reenforcement in some way with the uncondi¬ 
tioned stimulus, the conditioned response tends rapidly to become 
extinct. 

The authors would conclude foi cats, as have Finch and Culler 
from their woik with dogs, that conditioning can be established to 
many stimuli beyond the first If, howevei, the phenomenon of 
conditioning to multiple stimuli which has just been described can¬ 
not appropriately be called "higher order conditioning," tlieie is tire 
question as to what teim should be employed for it 

Summary and Conclusion 

The experiment consisted of conditioning cats to multiple stimuli 
by the Dworkin motoi alimentaiy conditioning method, in which 
food is obtained by the animal when it lifts the lid of a box after a 
conditioned stimulus has been presented The stimuli used were 
bell, buzzei, red light, souice of illumination of the cnclosme ex¬ 
tinguished, and a gust of an blown onto the animal Enois weie 
of two types in this experimental situation, namely, failure to go to 
the food box and raise the lid when the conditioned stimulus had 
been given, and going to the food box when the stimulus had not 
been given The authors found that the lattei type was more dif¬ 
ficult to eliminate than the formei. 

The results indicated that conditioning was established more and 
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more rapidly to each stimulus subsequent to the piimaiy stimulus, 
suggesting that the conditioning process involves a general modifica¬ 
tion of the animal. Furtheimoie, conditioning was more rapid 
when two consecutive stimuli belonged to different sense modalities 
than, when they were fiom the same. Variations of the sequence of 
stimuli with different animals made it possible to determine tins. 

The authois raise the question as to whether the phenomenon of 
conditioning to multiple stimuli which they obtained should bt 
labelled “higher oidei conditioning,” in view of the fact that they 
directly leenforced the 1 espouse to each consecutive conditioned 
stimulus with the oiiginal unconditioned stimulus of food, contrary 
to the procedure foi highei oidet conditioning outlined by Pavlov 
They point out, however, that Finch and Cullei (6) indirectly re¬ 
enforced the response to conditioned stimuli beyond the piimaiy by 
applying the electric shock to a different part of the dog’s body from 
that used to establish the piimaiy response, and called the phenome¬ 
non "higher order conditioning” The wiiters conclude with the 
question as to whether the use of the term can be extended to in¬ 
clude conditioning to multiple stimuli when the conditioned stimuli 
beyond the primary are directly leenforccd by the unconditioned 
stimulus, or whether another term should be chosen foi this phe¬ 
nomenon. 
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A JUMPING METHOD FOR ESTABLISHING DIFFER¬ 
ENTIAL RESPONSES IN PIGEONS'* 1 

Otho S A S pi ague Memorial Institute and Division of Psychiatry, University 
of Chicago, and Northwestern Umveistty 


Ward Halstead 2 and George Yacorzynski 


That the establishment of difteicntial lesponses in animals depends 
very often on the use of an adequate training technique has been well 
illustrated by Lashley’s (5) woik. Prior to the development of the 
jumping method in training rats, it was generally assumed that 
rodents could not form pattern disci iminattons In pigeons, Gund- 
lach (1) was able to obtain differential lesponses bv the use of a 
modified Watson-Ycrkes discrimination box only after laborious 
training He states. “ . theie was sucli difficulty in setting the 

problem such that these seemingly stupid cieatuies could reach any 
adequate cutenon of learning.” Hamilton and Coleman (2), and 
Hamilton and Goldstein (3), on the othei hand, attacking an 
analogous pioblem, but using a jumping method similar to that 
employed with rats, weie able to obtain diffeiential lesponses in 
pigeons in 10 to 100 tiials Then pigeons were tiained to jump 
from a platform to one of two peiches, one peich facing the negative, 
the other the positive stimulus The perches were located before a 
wall in such way as to piovide inadequate space for the animal 
actually to perch Thus jumping to the wiong perch was punished 
since the animal soon lost its balance and fell into a net How¬ 
ever, jumping onto the conect perch automatically opened a door in 
the wall, pcinutting the animal to enter a daik compaitmcnt The 
authors do not mention what method was used to get the animals 

^Received in the Editorial Office on April 8, 1937 

l The paper is a preliminaiy lepoit of one of a senes of investigations 
conducted in the laboiatory of Dr Ftankhn Feanng concerning the behavior 
changes following lesions In the central neivous system. 
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to jump in the first instance, but simply indicate that prior to the 
experiment proper, the animals had been trained to jump 

In making comparative studies of this nature, the factor of motiva¬ 
tion is of prime importance. For avian subjects hunger motivation 
is not satisfactory (in part because of the natuie of the digestive 
apparatus, consisting of a crop in which the food is stored and a 
stomach proper where digestion is started), although Layman (6) 
and others report varying degrees of success after tiaining mnning 
into hundreds of tiials. While Coleman and Hamilton successfully 
utilized a daikness preference as an incentive in noimal pigeons, in 
studies involving lesions within the cential nervous system, this pro¬ 
cedure is probably limited in. application since there is reason to be¬ 
lieve that one effect of such lesions may be a reversal of prcfciences 
0 ) 

For establishing differential responses to brightness and pattern in 
pigeons, we have developed a jumping method which lepresents a 
modification of that employed by Hamilton and Coleman, but which 
yields a quantitative index of obstruction or motivation associated 
with the jumping of the animal. The apparatus consists essentially 
of a variable speed, mechanically rotated perch upon which the bird 
is placed, and two platforms upon which the bird may jump in 
leaving the moving perch The perch, made of lound, soft wood, % 
of an inch in diameter and 16 inches long, is elevated 43.5 inches 
from the floor. The ends of the perch arc closed with galvanized iron 
The perch is belt driven from a 30 to 1 reduction geai by means of a 
HP DC motor, controlled by a bank of parallel-coupled resist¬ 
ances. Through appropriate switches the perch may be accclciated 
by discrete steps from rest to the maximum speed, necessary foi our 
purposes, of 18 RPM. At this highest spepd no bird was able to stay 
on the perch and either jumped to one of the platforms or fell to the 
floor 

Two and a half inches in front and two inches below the perch 
are two platforms of equal size (7.5" x 5") separated by a distance 
of approximately three inches. The end of each platform nearest the 
perch is hinged. By means of a trigger arrangement both platforms 
may be set either to support the weight of the animal oi to trip, 
causing the animal to fall to the floor 8 . Our stimulus objects arc 

“In a more recent arrangement, the bird falls into a chute which in turn 
delivers it into a net. 
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black or white background caids, 7,5" x 5" in size, on each of which 
is one of three figures • a square, a triangle and a circle, all with an 
area of four square inches. Two identical cards are used on each plat¬ 
form, one horizontally and one veitically located at the distal end 
With the stimulus cards in the horizontal position only it was ob- 
seivcd that differential responses dLd not appear. 

The apparatus is inclosed by daik cloth to provide a homogenous 
environment and thus to avoid utilization of incidental factors by the 
animal The apparatus is illuminated by means of a 60 watt frosted 
lamp placed 18 inches directly above the platforms 

Our preliminary training piocedure was as follows' the wings of 
the bird were fiist taped behind the back to prevent flight, the bird 
was then placed on the perch with its head directed towaids the two 
platforms, both of which were set to support the weight of the bird; 
the perch was then started at its slowest speed of 4 RPM., in the 
direction designated to give a forward thrust to the animal with ref¬ 
erence to the platforms, speed of the perch was then giadually in¬ 
creased at 15 second intervals until the animal either fell off or 
jumped to one of the platforms If jumping occurred, the light was 
immediately turned off, the bird removed from the platfoim without 
difficulty 4 and placed in a dark compartment where it remained until 
the next trial. The period of two to five minutes’ stay in the dark 
compartment followed every trial regardless of whether the bird 
had fallen or jumped. Records weie kept of the perch speed at which 
each bird fell or jumped on each trial. The six animals used in this 
preliminary training procedure all developed a jumping habit in 
from 10 to 20 trials. 

In establishing differential response to brightness or to pattern, 
the above procedure was modified in two ways* ( a) stimulus cards 
weie fixed to the platfoims, those on one platform constituting the 
positive or "rewarded" stimulus, those on the other serving as the 
negative or “punished” stimulus; (b) jumping to the negative plat¬ 
form resulted in the bird falling to the floor 

‘Since pigeons show little activity under dark conditions, turning off the 
light makes it possible to approach and remove the bird from the platform 
without producing incidental falls which would otherwise associate punish¬ 
ment with a correct response 
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Results 

Differential responses to black (positive) veisus white (negative) 
stimulus cards weic readily established in two noimnl pigeons. Ten 
trials were given daily and both animals made 10 crroile's trials on 
the second day However, two additional noimal pigeons had not 
quite reached the criteiion of 10 errorless tiiah at the end of 40 timis 
when training was discontinued. 

Differential response to a black triangle (positive) veisus a black 
circle (negative) was well established in a normal pigeon by the 40th 
trial Likewise, a pigeon with a cerebellar lesion satisfied oui ent- 
erion of differential i espouse to a black squaie (positive) versus a 
black triangle (negative) by the 50th tiial. Appropriate controls in¬ 
dicated that foi each animal stimulus diftciences weic effective in con¬ 
trolling the behavior. 

Discussion 

In addition to its usefulness in problems of the disci [mutation type 
whcie incentive oi motivational factois aie traditionally ticated as 
constants in the situation, oui method should piovc of use in the 
analysis of certain aspects of motivation. The fundamental task set 
for our animals peimittcd of alternative solutions in avoiding punish¬ 
ment (falling)’ A, improvement in ability to stay on the peich; B, 
improvement ovei chance in the selection of the couect platfmm on 
which to land By t educing (but not to zcio) the “availability” of 
Solution A by the prclinunaiy training oil the peich, all of oui animals 
variously adopt Solution B. Undei what conditions would such 
animals adopt Solution A rather than Solution B? By eliminating 
the preliminary training period, it would be possible to observe the 
stage in the development of the skill lcquucd to remain on the peich 
at which the animal will accept a problem for example in bnghtness 
or pattern discrimination as an alternative solution to a threatening 
situation That moie objective methods foi the analysis of mtei- 
level stresses aie sadly needed by investigators of behavioral processes, 
is commonly recognized by cxpeiimcntalists The method outlined 
above constitutes, we believe, a promising nppioach to this problem. 

Summary 

A jumping method is described for establishing differential lesponscs 
to brightness and pattcin in biids. In pigeons, differential response to 
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bnghtness could be established in as few as 20 tuals and to pattern m 
approximately 50 trials. A use of the method ill the study of motiva¬ 
tion is suggested. 
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A NOTE ON THE HICCOUGH OF THE NEONATE* 

Department of Psychology t The Ohio State University 


Isabelle F Wagner 


The hiccough, generally attributed to pressure of a full stomach 
upon the diaphragm, has frequently been observed in the infant 
shortly after birth However, no attempt lias been made to proceed 
further and study the hiccough as an isolated behavior item. In the 
present study we have obtained pneumographic records of hiccough 
periods from 17 infants ranging in age from one to ten days 

The hiccough period ranged in length from 35 seconds to 18 
minutes 20 seconds, with a mean of 6 minutes 34 seconds. The 
total number of hiccoughs in a single period ranged from 11 to 337, 
with a mean of 96, while the mean interval between hiccoughs ranged 
from 2 6 seconds to 7.9 seconds, with a total mean of 4.5 seconds 
There was no apparent relationship between the total numbei of 
hiccoughs and the mean interval between hiccoughs in the same 
period 

In general, the number of htccoughs per minute decreased, with 
slight irregularities, thioughout the period This was more obvious 
when the 17 records were combined. Since beyond the 12th minute 
only one record per minute was available in our data, the mean 
number of hiccoughs was obtained for only the first 11 minutes' 
19, 17, 16, 14, 13, 12, 13, 10, 12, 14, 12 The number of cases 
was too small to obtain significant differences, but the data at least 
illustrated a dominant trend in the hiccough period. 

There was no relationship between the age of the infant and the 
length of the hiccough period, the total number of hiccoughs in the 
period, or the mean interval between hiccoughs Nor were these last 
three factors related to the tune at which the hiccough period oc- 
curred The infants were fed at 10, 1, and 4 during the day, and 
were usually available from half an hour after the time specified 
above to within half an hour before the next feeding. For the pur¬ 
poses of tabulation this two-hour interval was divided into eight 

•Recommended for publication by F C Dockeray, and received in the 
Editorial Office on April 20, 1937 
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fifteen-minute periods numbcicd 1 to 8, and the data weic ranked 
in terms of the period in which the hiccough began No parallel 
trends were icvcaled in the other thiee factois previously mentioned, 
but we found that most of the hiccoughs (14 cases) began during 
the fiist hour aftei feeding was completed, of these the major part 
(10 cases) began in the second half hour. One hiccough iccoid 
was obtained in the fifth fifteen-minute peiiod, one in the sixth, and 
one in the seventh. These findings suppoit the populai belief that 
the hiccough nearly always occurs after feeding, but they indicate 
that the hiccough does not nccessanly occur bn mediately after feeding 
The accompanying illustration (Figuic 1) gives a representative 



FIGURE I 

Pneumographic Record' or Hiccough in tiif Newborn Infant 


portion of a hiccough iccoid This should be read fiom right to 
left The prolonged rise in the bicathing curve at, one point indi¬ 
cates a period of general bodily activity. The infant usually alter¬ 
nated, during a hiccough penod, between conditions of genetal quiet 
and of vigorous activity, and occasionally cncd, the eyes wcic gen¬ 
erally wide open. 

The onset of the hiccough peiiod was always sudden, but the 
termination of the period was less abiupt, the intervals, between in¬ 
spirations gradually lengthening, in an irregulai fashion, until the 
hiccoughs had disappeaied. 

The hiccough varied in audibility from a barely audible inspiia- 
tion to a loud, sharp sound. These loud sounds nevei accompanied 
all the hiccoughs in a given period, usually groups of them wcie 
interspersed with groups of, relatively quiet inspirations. 

A single isolated hiccough rarely occuired In recoids obtained 
from 200 infants, only five such instances were noted 

Department, of Psychology 
The Ohio Slate University 
Columbus, Ohio 
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THE SLEEPING POSTURE OF THE NEONATE* 

Department of Psychology, The Ohio State Umvetsity 


Isabelle F Wagner 


In a previously reported study dealing with the sleep of the 
newborn infant, supplementary records were kept of the posture 
changes of 95 of the infants used as subjects. 

Since, in the previous study, conditions A 1b and A i„ 1 repicsentcd 
the stages of deepest sleep, the postuies for these conditions aie the 
only data considered heie Conditions B (occasional stirs of body 
members) and C (infant geneially active) by definition include 
fairly frequent movement, hence the vanations in posture are, like¬ 
wise quite frequent. 

The posture of the sleeping infant as deteimined from our data 
agrees only in part with the dcscuption given by Dennis (1) Aftei 
carefully examining the literatuie, he concluded that the sleeping 
position of the newborn infant is as follows* mouth closed, legs 
flexed, fists closed ; upper arms out stiaiglit from shoulder, forearms 
flexed at right angles so that they lie parallel to the head, fists 
often below chin as in embryonic life, howevei. Closure of eyes 
seems to be tacitly assumed in this description 

From Table 1 we see that the, mouth is closed most of the time, 
as Dennis found, but not always; in half as many cases the mouth 
may be slightly open, and in a few cases, at least half open In the 
Ai a condition we find the mouth closed in 67 per cent of the cases; 
the mouth slightly open in 39 per cent, and the mouth open in 15 
per cent. There is slightly gieater possibility that the mouth wiLl be 
closed in condition A lb , foi the per cents here aie 79, 4+, and 16 
Fiequcntly we find that the same infant may have the mouth closed 
in some A\ a instances, for example, but slightly open in others 
As foi limb position, Dennis claims that the legs are flexed 
Table 1 shows us that while the legs most frequently are found 


♦Recommended for publication by F C Dockeray, and received m the 
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. infant generally quiet, no eyelid or mouth movement, regular 
breathing. A ifi , same, except that breathing is irregular 

235 



236 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 1 
SLIPPING Posturl 




Per cent of a 
Both 
flexed 

given limb 
Both 
extended 

position 

One emended 
one flexed 

No 

infants 

Legs 

a. 

68 

45 

51 

82 


a* 

66 

44 

55 

89 

A rms 

A. 

87 

10 

32 

82 


A, 

84 

15 

37 

99 

Per cent of a given mouth position 



Month 

open 

Mouth 

slightly Mou tli 

open closed 

No. 

Infants 


A, 

IS 

39 

67 

61 


Ai 

16 

44 

79 

70 

flexed (68% 

and 66% for 

. and Ji h 

respectively), we 

also find 


one leg flexed and one extended m over 50 per cent of the cases 
(51% nnd 55%) and both legs extended nearly as often (45% and 
44%). Here again, ns with mouth position, the same infant may 
show a variety of specific postures in condition // 1 „ and A\ b in a 
given experimental period, 

The upper arms, according to Dennis, go out stiaight fiom the 
shoulders, with forearms flexed at right angles so that they lie 
parallel to the head, In Table 1 we have called an arm “flexed” 
when the angle between the upper arm and forearm is 90* or less, 
and "extended” if the angle is greater than 90°; a c imilar distinction 
was made in the description of leg posture. The order of frequency 
of appearance of arm postures is the same as for leg posture, both 
flexed, one extended and one flexed, and botli extended. However, 
the both-flexed posture predominates more in the aims than in the 
legs (87% and 84% in the arms), while there aie smaller per cents 
of cases where both arms are extended as compared with both legs 
extended (10 and 15 for the arms). 

The description, "both arms flexed ” is still not sufficiently specific 
It includes a vaviety of both symmetrical and asymmetrical positions 
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of which the Dennis arm position is only one example. The asym¬ 
metrical positions are too varied to classify, but Part 2 of Table 2 

TABLE 2 
Sleeping Posture 

Per cent of a given arm position 
(Part 1) 



One hand 
at head 

Both hands 
at head 

One hand 
on chest 

Both hands 
on chest 

No 

infants 

1U a 

22 

4 

12 

2 

82 

dx 

b 

2+ 

3 

20 

2 

99 

(Part 2) 


(«) 

(*) 

(c) 

W) 

No 

infants 

Ax 

+5 

18 

6 

10 

82 

Ax a 

+3 

20 

6 

17 

99 


indicates the most frequently found types of symmetrical aim posi¬ 
tion In the first, («), upper arms are flexed at an angle of about 
45°, with foieaims parallel to the median axis of the body. In the 
second, (/»), the forearms are rotated outward beyond a parallel 
position In the third, (c), we have the position desciibed by Den¬ 
nis In the fourth, ( d ), upper arms go out straight from the 
shoulders, but the forearms are flexed inward at an angle less 
than 90°. The order of frequency of appearance for both A± a and 
A i„ is: (n), (b), {(1), and (c), In other words, the aim posture 
described by Dennis is the exception rather than the rule, for it 
occurs in only 6 per cent ( A \ a ) and 4 per cent (A i s ) of the total 
number of cases foi which posture was recorded 

Dennis also stated that the fists often lie below the chin as in 
embryonic life To check this conclusion we classified the foiearm 
positions thus 1 one hand at head (touching any portion of head 
or neck), both hands at head, one hand on chest (anywhere on 
torso below neck), and both hands on chest Since the hands rarely 
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lay at the head of chest without actually touching it, no separate 
classifications were made for such positions In about onc-fourth 
of the total number of cases one hand is touching the head (22% 
and 24%), somewhat less frequently one hand is touching the 
chest (12% and 20%), but in only a very small per cent of the 
cases are both hands touching the head (4- and 3) or the chest (2 
and 2) Here again Dennis cited the exception rather than the 
rule. 

Hand position is too variable to admit of convenient classification. 
Hands may be tightly closed, loosely closed with several fingers 
touching palm, loosely closed with only one oi two fingeis touching 
palm, almost closed, half open, open with fingers slightly flexed, 
or open with fingeis spicad They may be lying with palms up, 
on the side, occasionally with palms under, or halfway between two 
of the classifications The thumb may be tucked in under one or 
two fingeis, or remain outside the flexed fingers, with or without 
the first thumb joint bent. Hand position is as frequently asym- 
metncal as symmetrical, foi example, foi one infant we record, 
“Right hand half open, on Side, thumb out; left hand closed, on 
back, thumb in ” However, cases of scmi-closui e or complete 
closure are more frequent than cases of hands wide open The latter 
cases generally are found immediately after a body jerk oi sudden 
general stir, during which the fingeis have been spread. Usually the 
fingers flex gradually thereafter to a position of at least semi- 
closure. 

Head posture is not included in this discussion, foi the newborn 
generally lies with the head on whichever side the expeiimenter 
places it. Only infrequently does the infant roll its head from one 
side to a median position or to the other side. Trunk position is 
likewise not discussed, foi outside of a very few cases of a definite side 
position, the body lies in a dorsal position. 

It may be objected tlut many of these posture variations arc due 
to the constant stimulation of an infant. This can be only partially 
true, for some infants, however vigorous the body-jcik lesponse in 
an A la or A\ b condition, relapse at once into the same posture as 
that pieceding the response. Other posture changes aic due to 
spontaneous body jerks not associated with an oveit stimulus. 
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Conclusions 

1. The sleeping newborn infant (conditions d\ a and A\ h ) most 
frequently has legs and arms flexed and mouth closed. 

2 There are far more variations in the sleeping posture of the 
newborn infant than have apparently been recognized heretofore. 
These variations occur not only fiom one infant to anothei but also 
in the same infant fiom one part of an expeiimental peiiod to 
another 

3 There are no consistent posture vanations with age, at least 
within the first 10 days of an infant’s life. 
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A NOTE ON THE PERCEPTION OF LINEAR 
GESTALTEN IN THE RAT* 

Swarthmore College 1 
I. Krechevsky 


Tile present note concerns itself with some data obtained from 
some preliminary experiments designed to investigate some of the 
neural implications of Koffka’s ‘'Trace-Hypothesis” (1) and the 
findings of Kohler and Lauenstein relating to the effect of the 
passage of time on the dynamic structure of such traces (Reported 
in Koffka, 1935). 

In setting up the experimental situation for this problem, it is 
first necessary to demonstrate, for the rat (the subject chosen for 
the study since the brain-leison technique is to he used) certain funda¬ 
mental relationships observed in the human subject in the field of 
visual perception. 

The first such relationship to be determined is the effect of prox¬ 
imity of discontinuous stimulation (points) upon the organization 
of visual stimuli Proximity, as A principle of organization for visual 
stimuli, is too well-known to require elaborate discussion. A simple 
and common illustration will suffice. In the patterns in Figure 1, 


FIGURE 1 

the dots form figures in which spontaneously the nearer ones unite 
to permit a perception of two horizontal linear distributions or 
groupings. Indeed, any other perception seems rather difficult to 
maintain. The common theory advanced for this phenomenon sup- 

^he experimental work reported in this note was done m the Pay- 
chological Laboratories of the University of Chicago 
*Received in the Editorial Office on May 14, 1937. 
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poses the “group formation as due to actual forces of attraction be¬ 
tween the members of the gioup” (Koffka, 1935, p. 165). To 
determine, objectively, whethei such n giouping docs take place in 
the perceptual pioccsscs of the rat ancl whethei the hypothesis 
suggested as an explanation foi this grouping seems to be substan¬ 
tiated by the organism’s behavior, was the specific problem of this 
first preliminary expenment. 


Procedure 

Twenty-eight rats were trained to make a visual discrimination 
in the Lashley jumping-stand (2) Of these 28 animals only 16 
finally mastered the discrimination-problem involved. (The animals 
were permitted a total of 250 trials on the problem before training 
was discontinued, and they were placed in tile “unsuccessful” group ) 
Of these 16 rats which met the criterion of learning (18 correct 
choices out of 20), half, or eight rats, were given the test which 
concerns our present problem specifically. This paper, then, will re¬ 
port on the data of these eight animals. 

Specifically, the training procedure for these eight animals was 
as follows 1 {a) after a preliminary training period of seven days 
(during which the animals became accustomed to the requirements 
of the apparatus) the lats were started on the discrimination 
training between cards "A” and "B“ where card ,r A J/ was the 
positive stimulus (Figure 2). The animals were given 10 trials a 
day until the criterion mentioned above was leached, (b) On the 
very next dav aftei the animal had met this criteiion, he was given 



A JB 


FIGURE 2 
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A C 


I'I CURE 3 

the test disci limitation between caids ”A 3> and <r G" (Figuic 3). 
In tins test-situation a choice of either caid was correct and was 
lewarded equally. The test trials, also consisting of 10 per dav, 
was continued foi two days, oi a total of 20 test-choices were given 

Data and Discussion 

The anangement of the stimuli on cards "A” and ”B JJ is such, we 
believe, as to provide foi an adequate test of our experimental que'- 
tion Any black squaie on caid ”A” isjneaier its neighbor to the 
light or to the left, than to its neighboring square above oi below 
it. Just the reveise is true of the distribution of the squares on caid 
rr B J ' z In other words, if the factor of pioximity operates to influ¬ 
ence peiception in the rat, the squares on card r, A" should be grouped 
in a senes of honxontal “groupings,” and card "JJ" m a senes of 
ve/tical gioupings Regardless, however, of just what “giouping” 
the animals would finally achieve, the cards are so constructed, it 
seems to us, that unless some sort of grouping were made, on the 
barn of the spaltal distiibiitiou of the black squares , no discrimina¬ 
tion between the two cards would <at all be possible Both caids 
are exactly similar in all details except that one Both have the same 
aiea of black against the same aiea of white, both have ( the same 

J The dimensions for the stimuli-cards weie as follows For both cards 
the black squares were x x /\ inch For Card A (Figures 2 and! 3) the 
horizontal distance between the squares was J4 inch, the veitical distance, 
inch. For Card B (Figure 2) the reverse lclationship held The 
horizontal distance of separation was x /t inch, the vertical distance, J4 inch, 
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number of black squares, etc. Also, the possibility of the animals 
discriminating on the basis of extraneous cues was .controlled by 
using different sets of cards every day. 

Thus, it can be legitimately argued, we believe, that the ivery 
fact of learning in this situation is evidence for the hypothesis that 
the animals finally achieved a visual grouping of .the stimuli dis¬ 
tributed on the two cards "A” and "B.” In Table 1 arc presented 

TABLE 1 

Error and Trial Scores—-Original Learning 


Rut No. 

Total 

errors 

Total 

trials 

1 

65 

170 

2 

72 

16D 

3 

90 

220 

4 

61 

200 

S 

58 

150 

6 

76 

220 

7 

66 

190 

8 

56 

210 

Total 

544 

1520 

Average 

68.0 

190 


the learning scores, jin terms of errors made and trials required, 
for the eight animals used as subjects for this report. The problem 
appears to be a moderately difficult one requiring an average of 19 
days, or 190 trials, .for mastery. So much for our first point. 

The above data, however, do not prove that the giouping of 
cards "A u and tr B” were such as would be required by the principle 
of proximity However,.the data from the test situation seem to us 
to be most conclusive on this point. Observation of the pattern on 
card "C (the card opposed to card "A” for the test trials) at once 
reveals that what we have here is a completed , or more perfect, 
form of the grouping which would result from the operation of the 
"forces of attraction” between the scattered squares on card “A” 
if the principle of proximity did apply. In other words, where we 
have the possibility of perceiving the squares on card “A” as consist¬ 
ing of a series of horizontal discontinuous groups, on card "G” we 
have an actual, and easily perceived, scries of horizontal lines. 

If, now, the animals, when presented with the choice between 
cards "A' J and "B" should choose card "A” in preference to "C" 
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we can say nothing about the nature of the perceptual grouping 
which took place for the rat in the learning of the original problem, 
since these lesults might mean (a) that the animal actually did 
group the squares of ,r A 3> in horizontal “lines" but is still able to 
distinguish between “A" and re C” or (£) that the animal did not 
group the squaies into horizontal “lines" and therefore would natur¬ 
ally choose the card they had been trained to (card "d") lather 
than a new card, "C ” If, on the other hand, the animals showed 
no preference for either card, then we could say that the animals 
had grouped the squares on card " A” into horizontal groupings and 
were therefore reacting indiscriminately to either card "A” with 
its horizontal "lines" (phenomenologically) or to card "G” with 
its horizontal lines. 

Finally, if the animals showed a preference for card "C“ as op¬ 
posed to card “A” then we could say much more than that. We 
could, it seems to us, conclude that not only do the foices of attrac¬ 
tion among the squares operate in accordance with the principle of 
proximity, but that these forces are of such strength and of such a 
nature as to make the organism prefer that stimulus-complex where 
the discontinuous members in fact coalesce as opposed to a stimulus- 
complex where the members are still, in some degree, discontinuous. 
All this may be conceived of, perhaps, as a specific instance of the 
operation of the well-known “Law of Pragnanz" in conjunction 
with the principle of proximity. 

In Table 2 are presented the results of the A-C test trials. In 


Rat No 


1 

2 

3 

4 

5 

6 

7 

8 

T otal 
Average 


TABLE 2 
Test Records 


Total “C” 
choices, 

1st day 

Total "C” 
choices 

First 

choice 

10 

19 

C 

10 

19 

C 

10 

20 

C 

10 

20 

C 

9 

19 

A 

8 

13 

C 

5 

10 

c 

4 

9 

A 

66 

129 

£C;2A 

8 25 

16 1 
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the second column of the tabic arc given the number of choices of 
the continuous lines (card rr G”) foi the fiist day, and in the third 
column, the ‘total number of caid ,f G’ J choices foi the two test days. 
From this table it is at once seen that despite the fact that foi 190 
trials (aveiage number of trials, Table 1) the animals had jumped 
toward caid n J" when puranted with the choice between caid "A” 
and a "new’* caid, "G” most of the animals showed a well-maikcd 
preference for card tf G," As can be seen fiom the individual lccoids, 
foui of the eight animals chose caid "G” 100 pci cent of the time 
on the very first day of the test (rats Nos. 1, 2, 3, and 4, one 
animal made but one "A 1 ’ reponsc out of the ten tiials (No 5); 
one animal, two ft A ,f choices (No. 6) and the i dimming two animals 
split their choices 60-^0. Considering their very fust choice in the 
test, column four of the table, much the same stoiy is told. Six 
of the eight rnts chose card “G” oil their fiist test choice. No 
animal showed any appreciable picfeicnce foi the card toward which 
they had been trained The total scoies give the same lesults Of 
the 160 choices, 129 (oi 80,6 per cent) were choices of caid ”G " 
These data seem, to us to indicate (a) that the rat tends to group 
discontinuous visual stimuli accoidmg to the principle of proximity 
veiy much after the fashion of the relationship observed in the 
peiceptual behavior of the human being, and (£) that the “forces 
of attraction" between the members of such a visual gioup aie of 
such a nature as to make the rat prefer the continuous gestalt over 
that of the discontinuous group even though the otigwal h dining he 
on the discontinuous stimulus-complex. 
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THE BLOCK PRINTING STICK AS A DEVICE FOR 
REGISTERING CHOICE* 

Cambridge, Massachusetts 
Marie L H. Forbes 


The diawing (Figute 1) shows a board with paiallel slots (e 
and c ) tlnough which tape passes fiom a spool with ratchet (Z>) to 
a punting cell (d), a boaid oi tiav (fl) having geometncal holes in 




END VIEW PRINTING CEU. COVERS 


FIGURE 1 


“Received in the Editorial Office on March 31, 1937. 
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which geometrical block printing sticks stand on an ink-pad, and a 
series of covers for the printing cell in each of which is cut a single 
geometrical hole. 

The subject examines the cover of the printing cell which is already 
in position, selects the appropriate stick, and inserting it in the cover 
of the printing cell, brings it in contact with the tape. The tape 
may be pulled along at regular intervals of time without the coopera¬ 
tion of the subject, 

A simpler printing board has two cells, each including a slot, the 
cell on the right containing a roll of tape which, unwinding counter¬ 
clockwise, enters the slot without twisting, 

The board with geometrical holes (a) somewhat resembles the 
three-hole form board of Gesell (3) used by the Kelloggs (4) an d 
a tray with ink-pad (2) previously described. 

As a variation in the device, the sticks may be alike in shape but 
unlike in color, or, as in the Dearborn color-form test (1), both 
color and form may be represented, printing cell covers being sup¬ 
plied to correspond. Perforated rubber, as indicated (Figure 2) 




7 6a 

a $ ■ 


FIGURE 3 


in the diagram, may be mounted on the sticks for reproduction in 
black and white with a legend, 

The writer gratefully acknowledges the examination of the ma- 
tenals by her former instructor, Dr. Walter F. Dearborn, Director 
of the Psycho-Educational Clinic, Harvard University. 
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Lois Barclay Murphy. Social Behavior and Child Personality . 
An Exploratory Study of Some Roots of Sympathy, New York, 
Morningside Heights* Columbia XJmv Press, 1937. Pp, x+344 

In this monograph, Dr. Murphy lias given us a very detailed 
account of the reactions of nuisery school children to manifestations 
of distress in others After a pieliminary study during which the 
techniques of investigation weie worked out, two groups of nursery 
school children totalling 39 subjects were observed for two-hour 
periods on two oi three days of each week duiing an entire school 
year, making a total of 432 hours of observation, during which a 
brief descriptive record was taken of all instances in which a definite 
response of any kind to indications of distress by anothei child was 
observed Since the children in these schools were almost without 
exception the offspring of parents belonging to one or another of 
the learned professions and most of them weie under four years of 
age, three other groups were also studied though less intensively. 
These comprised a pre-kindergarten group of four-year-old children, 
a group of day-nursery childien from the lower socio-economic levels, 
and a group of hospital children (cripples, convalescents and chil¬ 
dren under observation) between the ages of three and seven years 
In addition to the observational data, teachers’ ratings on a large 
number of personal-social chaiactenstics were obtained, and 34 of 
the children were made the subjects of a controlled experiment in 
which conciete situations, stories and pictures designed to arouse 
sympathy were used as stimuli Information about the home and 
the family life was obtained by means of a standardized interview 
with each parent and through day-by-day records kept by the parents 
of six children. 

The analysis of findings is far too elaborate and detailed to be 
adequately described in the space of a single review The usual 
statistical tables are supplemented by many diagrams, both theoreti¬ 
cal and factual, and each point made is illustrated by a number of 
anecdotal citations of episodes taken from the formal recoids. Some 
readers may feel that the amount of space devoted to these illustra¬ 
tive anecdotes is excessive, since a rough calculation indicates that 
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they make up at least a third of the entire volume and in many in¬ 
stances the points in question are of such a simple direct character 
that the citation of concrete examples seems like elaborating the 
obvious. On p» 117, for example, it is pointed out that children who 
are absorbed in play sometimes fail to notice the distress of others 
and so do not respond to it. This is understandable enough and 
hardly seems to require the 17 lines of rather trite anecdote that 
follow it. Here and elsewhere, the discussion would run much more 
smoothly if it were less frequently interrupted 

Among the more significant findings may be mentioned the fol¬ 
lowing* (a) Sympathetic responses tend to increase in frequency 
with advancing age throughout the nursery-school period and they 
undergo very distinct changes in pattern, Level of intelligence as 
measured by standard tests also seems positively related to sym¬ 
pathetic behavior though the correlation is not high. The social 
structure of the group with its elaborate interweaving of inter-child 
relationships is very important. The complicated nature of these 
relationships is nicely illustrated by n series of graphs in which the 
number of recorded contacts of each child with every other one is 
depicted by intersecting lines connecting their positions on the cir¬ 
cumference of a circle. Some children show many social contacts, 
others few; some confine their social relations almost entirely to a 
small number of close friends, others extend them to include prac¬ 
tically all the children in the group. Expressions of sympathy, there¬ 
fore, are not wholly determined by the age and personality of the 
child who displays them or of the child who receives them but they 
vary with the immediate structure of the group situation and with 
the inter-personal relationships previously established. There is 
further indication that insofar as a “trait” in the sense of a relatively 
well-defined type of behavior that is characteristic of an individual 
may be said to exist, the evidence of the present study points to a 
more broadly displayed urge toward social contacts of all kinds 
rather than the more limited pattern defined as “sympathy ” The 
children who most often showed sympathy at the distress of others 
were also found to display such aggressive and unsympathetic be¬ 
havior as taking away another child’s toys, pushing, pulling, oi strik¬ 
ing another child, or joining in the attack on one child by another, 
more frequently than did children in general. Tender and untender 
behavior seemed to be positively rather than negatively correlated, 
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at least for the group in question. Nevertheless, the individual per¬ 
sonality-pattern persisted in spite of these apparent contradictions for 
children who were in general aggressive tended to show their sym¬ 
pathy in a more forthright manner than those who were timid and 
shy. The latter were likely to weep with those who wept, or to 
offer verbal consolation while the more aggressive youngsters more 
often came to the defense of an injured child and used their fists 
against the aggressor. 

The author wisely refrains from attempting to separate the closely 
interwoven strands of innate tendencies and environmental influ¬ 
ences as determinants of sympathetic behavior. She points out, how¬ 
ever, that each manifestation of sympathy is a response to an immedi¬ 
ate situation as that situation appears to the child, and that the real 
or psychological stimulus is not external to the child but is a complex 
of all that the child is and all that he has experienced No experi¬ 
enced event is independent of the culture pattern in which the ex¬ 
periencing individual has been reared; no individual remains un¬ 
changed by the experiences he undergoes. Since this is so, variability 
lather than uniformity in behavior is to be expected. Yet this 
variability is not without order and consistency, for each experience 
carries meaning that shapes the personality as a whole and exerts a 
many-faceted effect upon behavior. 

Florence L. Goodenough. 

Institute of Child Welfare 
University of Minnesota 
Minneapolis, Minnesota 
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THE FUNCTION OF PUNISHMENT IN LEARNING* 


Di pen luteal of Physiological Psychology, Harvard Uuwei sity 


G. C Drew 1 


It is well known that learning is quicker when an animal is pun¬ 
ished for the incorrect responses as well as rewarded for the correct, 
than when rewarded alone. This fact, described by the Law of 
Effect, and amenable to explanation in terms of the establishment of 
a positive conditioned reflex, acceleiated by the contilbutoiy condi¬ 
tioned inhibition of “incoriect” activities, has been the basis of a 
body of theoretical discussion from which complicated conditioned 
reflex theories of learning have been deduced Muenzingcr (6-11) 
and his collaborator, however, have established beyond doubt that 
in acceleiating learning, punishment for the correct response is as 
efficacious as punishment foi the wrong. In the series of experi¬ 
ments cited, lie has vaiied the position and the nature of the “punish¬ 
ment,” and has found that electiic shock foi the correct response, 
electric shock after the point of choice (i.e., for both right and wrong 
responses), and jumping a gap in the floor after the point of choice 
all pioduce an acceleration in learning which is insignificantly differ¬ 
ent fiom that produced by electric shock for the wrong response. 
Placed before the point of choice, however, both electiic shock and 
a gap in the flooi slightly letard learning 

The present writer has obtained somewhat similar results under 
slightly different conditions. These experiments were performed, in 
the one instance, on a short wide runway (1), and in the other, on 
a parallel alley maze (2), and weie designed to test the effect of 
the intioduction of punishment, coincident with the rewaid, on the 
performance of an established habit. In the iunway experiment a 
bell was used as a “punishment,” being sounded during the time the 
rat was eating in the food-box The value at the bell as a punish¬ 
ment was tested on a sepaiate gioup by removing the food after 
learning was completed, and sounding the bell during the time the 

♦Accepted for publication by K S Lashley of the Editorial Board, and 
received in the Editorial Office on July 28, 1937 

‘The writer wishes to acknowledge his gratitude to Prof, K S Lashley, 
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animals should have been eating. Under these conditions the bell 
disrupted the habit in three or four trials, which was far quicker 
than the disiuption following removal of the food alone. Electric 
shock was substituted for the bell in the maze expci iment, and was 
administeied directly thiough the food. The experiments differed 
from Muenzinger’s, therefore, in that punishment was not present 
from the beginning of learning but was intioduccd only after the 
habit was fairly well established, and that it was much more closely 
associated with the reward than in his experiments. In both prob¬ 
lems the efficiency of the pcifoimance was increased following the 
introduction of the punishment. 

It was suggested as a result of these experiments, that the increase 
in speed of performance and in the stability of the habit might be 
due to some factoi of emphasis, such as that suggested by Tolman in 
his Law of Emphasis (12). Muenzmgcr, on the other hand, is led 
from his results to postulate “an incicase of sensitivity to cues to be 
discriminated, . . due to its (the shock’s) staitlmg or slmking- 
up effect.” Later, his failure to get acceleration with a buzzer, 
which did startle the animals, compaicd with the acceleration pio- 
duccd when they were required to jump a gap in the floor, a reac¬ 
tion winch he reports as having no emotional significance, led him 
to explain the acceleration as being probably due to an increase in 
sensitivity to cues to be discriminated, but omitting any sugges¬ 
tions as to the nature of the process resulting in such an inciensc in 
sensitivity. In this form, the “increased sensitivity to cues” does 
not exclude an explanation such as that suggested by Tolman. It 
is, in fact, capable of being inter pi eted as a restatement of the Law 
of Emphasis. 

The conception of “emphasis” as the determining facto l is inter- 
pietable in two ways It can mean either emphasis of some specific 
parts of the situation, as for example, by emphasizing the light as 
against the dark door in a discrimination pioblem, making it easier 
for the animal to “see” the correct “hypothesis,” or a general height¬ 
ening of the animal’s sensitivity by increasing his aleitncss 01 cau¬ 
tiousness or some such general factor. The evidence bearing diiectly 
on these problems does not give any indication as to which of these 
two possible interpretations is more valuable as an explanation of 
the accclciating effect of shock. 

The relevant evidence from other work on learning problems is 
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conflicting Lashley, in a personal communication, has stated his 
impression, gatheied from, a long acquaintance with puzzle boxes, 
that learning is quicker m such a situation if the door makes a slight 
noise on opening when the animal manipulates the correct objects 
Such a view favors the specific natme of the emphasis Similarly, 
the conditioned reflex theories explaining quicker learning with pun¬ 
ishment for wrong responses in terms of a quicker inhibition of 
those wrong responses can be interpreted as supporting this view 
On the other hand, experiments such as that of Morey (5) in which 
the piesence of a loud sound, whose souice is at some distance fiom 
the appaiatus, results in a quicker performance of the habit, suggest 
a general factor. 

The piesent experiment was an attempt to obtain evidence which 
would thiow some light on the piocess icsponsible for the accelera¬ 
tion in learning, by subjecting the concept of emphasis to experimen¬ 
tal analysis. Shock was directly associated with those features of 
the situation which presumably are most impoitant in the learning 
of a disciimination habit, ie, the light and wiong stimuli and the 
food. It seems logical to suppose that if emphasis of a specific nature 
is responsible tlieie will be some differentiation between gioups re¬ 
ceiving shock in these different places. This should show up par¬ 
ticularly in the differentiation between the shock-m-the-food group 
and the groups shocked on either of the doors. If, on the other 
hand, no significant difference is found, any explanation in terms 
of specific emphasis must be open to senous doubt, since it seems 
unlikely that emphasis on any one of these factors will have exactly 
equivalent functional significance with emphasis on any othci one 
In the event of there being no differentiation between these gioups 
it seems likely that some geneial behavioral factor, such as increased 
excitability or increased cautiousness must be held responsible. 

Apparatus and Procedure 

Forty-three rats weie trained, light positive, on a brightness dis¬ 
crimination problem. The ground plan of the apparatus used (Fig¬ 
ure 1) resembled Lashley's modification of the Yerkes* disci imination 
box (4). It consisted of a wide choice compartment from which 
two parallel alleys led to the stimulus doots, which the animals 
were forced to open to leach the food compartments The doors 
were diffusing glass screens, illuminated from behind, and, as m 
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Lashley’s apparatus, -were the actual stimulus objects to he discrim¬ 
inated The conventional method of giving electric shock in this 
type of apparatus is to place grids in the approaches to the doors. 
For the success of this experiment it was necessary that the shock 
should have as direct an association with the stimulus objects as 
possible. As Kohler (3) has pointed out there is “only a very loose 
connection in space and time” between the shock and the negative 
stimulus in the conventional use of the grid. For a study designed 
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to show hoiv shock exeicises its accelerating effect, the possibility 
that the animal must flist learn the connection between the pain 
in its legs and the stimuli to be discriminated, is an undesiiable com¬ 
plication which might produce less cleai cut results, rendering their 
interpietation more difficult In this experiment, therefore, the 
apparatus was wired so that the animals could be shocked actually 
by the doors and food, receiving the shock not on their feet only, but 
piimarily on then noses, as they pushed against the doors, or dipped 
into the dish for food 

The pnnciple adopted both for the doois and the food was to 
foice the lats to complete a circuit between these objects and the 
floor of the apparatus To elect 1 ify the doois, a fine bionze mesh 
was fixed over the glass scieens and was wned to one pole of the 
ciicuit Brass plates weie then screwed in the paiallel alle 3 r s lead¬ 
ing to the doois, and weie in turn wired to the othei pole The 
rat was forced to stand on the bi ass plates in 01 der to open the doors, 
and, in pushing against them, completed the circuit. Similarly, the 
food, moist bread and milk, was placed in a non-conducting dish 
and was wned, through a small platinum wire in the bottom of 
the dish, to the same pole as the doois The dish was placed at the 
end of the nanow food compattment, and the approach to it covered 
with a brass plate, wired as for the doors To eat, the rat was 
forced to stand on the plate and dip his head in the bread and nnlk, 
again completing the circuit. The moistness of the food, and rts 
amount relative to the height of the dish weie kept approximately 
constant, in an attempt to control the curient density. Owing to 
current density, then, the rat should feel the shock on the pait with 
which he touched the doois and food. Observation of the animal’s 
behavior indicated that this was indeed the case Each door and 
the food was wned separately and was contioiled by an independent 
switch in front of the expeumentet The intensity of the shock 
given was approximately 15 milhampeies, alternating curient. 

To pi event the animals learning to push against the doors with 
their shoulders 01 some othei pait well covencd with hair, and thus 
greatly dimmish the intensity of the shock, the doois weie hinged 
at the bottom so that with the piessuic of the rat’s body against them 
they swung downwards, foicing him to walk acioss them to leach 
the food. The doors weie carefully countci-balanced so that they 
moved to a very slight touch, and would swing gently back into 
place as soon as the rats had crossed 
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The animals were divided into four gioups, the control having 
10 animals and the othci three 11 each Of the thiee expciimcntal 
groups, one icccived shock on the mcoucct dooi, one on the correct, 
and one in the food After the preliminary training, in which they 
were taught to open the doois and to cat m the food compaitmcnts, 
the rats were given 1 trial on the first day and 2 on the second, 
without shock, then 2 trials on the thud day with shock, and 5 
trials a day thereaftei until the eleventh day, when the number of 
trials daily was incieased to 10. The critenon of erroi used was 
actually touching the incorrect door. 

Results 

All the animals wcie given 80 tihrls. The results arc shown 
graphically in Figure 2, which gives the mean eitoi curves for the 



TRIALS 
FIGURE 2 


G C DREW 


263 


four groups. It will be seen that in all three shock groups there 
is a well marked acccleiation in learning, as compared with the rate 
of learning of the no-shock gioup. The differences between the 
shock groups and the control aie statistically significant, the critical 
ratios of the differences ranging from 3.54 to 5.50. These critical 
ratios, with the insignificant critical ratios of the differences be¬ 
tween the vanous shock groups, aie given in Table 1. 


TABLE 1 

The First Named of Each Pair of Groups Made Fewer Errors 


Groups 

Critical ratios 

Shock Food and Contiol 

s SO 

Shock Right Door and Control 

3 70 

Shock Wrong Door and Contiol 

3 54 

Shock Food and Shock Right Door 

1 10 

Shock Food and Shock Wrong Door 

0.32 

Shock Wrong Door and Shock Right Door 

0 52 


The curves foi the thiee shock gioups are almost identical after 
the first 20 trials The cuive for the shoek-in-the-food group js 
somewhat smootiier than those foi the other shock groups, but the 
diffcience is not sufficiently great to meiit any theoretical considera¬ 
tion Dining the first 20 trials differences may be found between 
these three gioups, but they aie not laige enough to be statistically 
significant. They are probably due to ccitain qualitative chifeiences 
in the icactions of the lats to the various positions of the shock. Up 
to the twentieth trial, the group receiving shock on the correct door 
is slightly woise than the control gioup This is due to the ob- 
struction-like action of the shock on the dooi. Characteristically, 
the animals in this group would go to the correct dooi as frequently 
as those in the othei shock gioups, but on receiving the shock would 
letracc to the incorrect dooi, and would spend some time trying to 
open it befoie returning to the concct one. The choice was counted 
an erroi if the animal pushed against the incorrect door, iriespective 
of which he tried fiist This criterion of eiror has made the error 
scores foi the rats in this gioup abnormally high dunng this period 
when they were learning to overcome then icluctance to open the 
door in spite of the shock This obstructive effect resulted in slower 
and moic cautious reactions than those of rats in the other groups. 
During these caily tnals “vicarious trial and euor,” as Muenzinger 
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has named the phenomenon of hesitation at the point of choice, with 
head movements in the direction of the two stimuli, appeared much 
more frequently with this group than with the others. 

The behavior of the animals shocked in the food did not show 
the obstructive effect of the shock, with the exception of some hesita¬ 
tion about eating on the eaily trials In the appaiatus these animals 
showed marked signs of excitement, lushing to either stimulus door 
without appearing to make any choice. The difference between this 
group and the control gioup, appaicnt even on these early tuals, 
and the rapidity with which they obtained better than chance scores 
indicate that they wcic in fact making choices, in spite of their 
apparent random reactions. Unlike the group shacked on the cor- 
icct door, if they went fust to the incorrect door, they retraced 
luiriiedly and opened the collect one without any hesitation, whereas 
the shock'on-thc-coirect-dooi gioup tended to struggle with the in- 
conect dooi for some time befoie retracing to the correct. With 
the shock-wrong group, on the otliei hand, tlieic was no charac- 
teiistic behavioi appaient, the group behaving m a manner similar 
to that of the control gioup. 

It must be stressed that these qualitative differences were not 
subjected to systematic observation and that they leptesent merely 
the experimenter's impressions of the various groups. 

Discussion 

It might have been predicted from Muenzinger’s results that 
shock on the wiong and on the correct doois would pioduce a 
fairly uniform acceleration in learning compared with the learning 
of a group with no shock, Apart from the writer’s previous experi¬ 
ments, which from the smallness of the groups and the difference in 
technique have only a suggestive value heie, there is no evidence on 
which one could predict the effect on learning of the shock m the 
food The fact that the acceleration pioduced by such a shock is 
practically indistinguishable from that pioduced by shock for the 
collect and inconcct responses respectively, affoids sti iking con¬ 
firmation of Muenzinger’s contention that shock anywhere after the 
point of choice will produce an acceleration in learning. 

It was suggested at the beginning of this paper that the concep¬ 
tion of emphasis as the factor producing the acceleration in learning 
might be intei preted in cither a specific or a general sense, and it 
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was assumed that if the emphasis is of a specific natuie there would 
be some differentiation between the effects of shock in different 
parts of the stimulus situation. This assumption was made since it 
is conceivable that, in a light-dark discrimination, emphasis placed 
on cither of the two stimuli would be equally efficacious in accelerat¬ 
ing learning, but it is scarcely reasonable to suppose that emphasis 
on the leward would have an exactly comparable effect It has 
been shown, however, that within the limits of this experiment, the 
locus of the shock is unimportant, the effect of the shock being 
equivalent for all thiee groups This makes it seem unlikely that 
emphasis of a specific nature is responsible for the acceleration 
produced 

Since certain qualitative diffeiences weie observed in the behavioi 
of the three shock gioups, it is possible that under other condi¬ 
tions, involving a longer learning process and a gieater variety of 
reactions than are possible with this apparatus, diffeiences would be 
found which would be amenable to quantitative analysis. Such 
qualitative differences as were obtained can be used only to suppoit 
quantitative diffeiences or indicate new lines of attack They can¬ 
not, justifiably, be used to indicate differences where no quantitative 
differences can be found As careful analysis of the records failed 
to reveal any supporting quantitative differences in this expeiiment, 
it would seem best to conclude at present either that they weie 
not true differences, or that they were irrelevant to the learning 
process proper. 

It may be assumed, then, that some general factor is responsible 
for the acceleration. It was pointed out earlier in this paper that 
the term “emphasis” is capable of carrying a general meaning, as 
well as its more precise specific implications However, the term is 
most ficquentlv used to imply emphasis of a specific nature, and 
the possibility of two distinct inteipietations may lead to confu¬ 
sion Hence it is suggested that the term "emphasis" be lestneted 
to its more usual specific meaning and that the factor opciative in 
such a situation as that described in this paper be referred to meiely 
as a "general factor” until further knowledge suggests a more ade¬ 
quate terminology 

What this general factoi may be is, at the piesent, meiely a 
matter of speculation. From the nature of the stimuli used—elec¬ 
tric shocks, buzzers, jumping gaps, it is plausible to assume that 



266 


Touhnai or (.1 Nnric psychology 


increased excitability, 01 increased excitation is the factor responsible. 
The results of Mucrwungcr’s shoe k-bc foic-choice experiments, how¬ 
ever, make this theory unlikely. Other possible factors, such as in¬ 
creased cautiousness, mcieased attention, 01 incieased alertness like¬ 
wise have no expenmcntal evidence to prove oi disprove them. At 
present, wc are justified in saying only that the factor responsible 
foi the acceleration is probabh a general rather than a specific one.* 

Summary 

Forty-three rats weie trained, light positive, on a light-dark dis¬ 
crimination pioblem, in an attempt to analyze the concept of em¬ 
phasis as the factor lesponsible for the acceleration m learning 
produced by the addition of punishment to the hunger-food moti¬ 
vation. 

The animals were divided into four groups, a control no-shock 
group and gioups shocked on the incorrect door, the correct door, 
and the food respectively. In all cases shock was administered on 
the doois and food themselves, and not by grids. 

The results show a significant acceleration m learning for all 
three shock gioups compared with the control gioup Moreover, 
the acceleration is uniform for these shock groups. 

These results confimi Mucnzingei’s contention that shock any* 
where after the point of choice is equally efficacious in accelerating 
learning. From this it is concluded that emphasis, interpreted in a 
specific sense, cannot be the factor responsible. It vs suggested, 
rather, that a general factor seems to he operative The nature of 
tills general factor is at present a matter of speculation 
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PERSONALITY CHARACTERISTICS OF JUVENILE 
OFFENDERS IN RELATION TO DEGREE OF 
DELINQUENCY* 


Def>ai taient of Psychology, Ohio State University 


MERVIN A Durea 


Introduction 

Knowledge of factors constituting the personality of juvenile 
delinquents is of utmost impoitance for several leasons Differential 
diagnosis should be based upon demonstrated facts of personality 
rather than inferences An accuiate picture of the delinquent’s 
personality is necessary befoie a i el i able prognosis of subsequent 
behavior and adjustment can be made Plow the individual delin¬ 
quent will conduct himself in the future depends on the natuie of 
present tendencies The institution of pioper theiapeutic piocedures 
is governed in large part bv an understanding of peisonality charac¬ 
teristics of the juvenile offendci Whether therapeusis involves an 
alteration in the social situation oi necessitates some foim of personal 
re-education, such cues as are deiived fiom an analysis of the in¬ 
dividual's personality indicate the ultimate course to be followed. 

Problem 

Discovery of traits of peisonalitv which effectively differentiate 
between subjects with the lowest and highest degiee of delinquency 
is the fundamental objective of the piesent study Factois of person¬ 
ality under consideiation include cucumstaiices judged as wiong; 
fcais, anxieties, and wonies; objects of interest, and qualities ad- 
mil ed in others Contrasted groups have been employed as a basis 
foi the analysis, 

Procedure 

Results obtained from the Intelest-Attilude Tests, a technique 
devised by Picsscy (6), were used in this investigation This instru¬ 
ment consists of four tests, each containing 90 items, including 

"Accepted for publication by Buford Johnson of the Editorial Board, 
and received in the Editorial Office on August 9, 1937 
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tilings considcied wrong (Test I); anxieties, fears, worries (Test 
II); likes and interests (Test III); and kinds of people liked or 
admixed (Test IV). The subject is instructed to respond dis¬ 
criminatingly to the 90 items embodied in each test Thus, from 
Test I the first five items me*, accidents, fighting, ignorance, talking 
b(tck r and ctyntg. In relation to these items and others similar the 
subject indicates by one cross (X) everything considered wrong and 
by two crosses (XX) items suggesting circumstances regarded as 
vety wrong. If a given item is single-crossed by 42 and double- 
crossed by 25 subjects from a group of 80, the total number of re¬ 
sponses would be 92, and the number of responses per 100 cases 115. 
Norms are available foi the separate tests by sex and giade (sixth 
giadc to fourth year college) in terms of the numbei of responses 
to each item per 100 cases, 1 Heicinafter, thciefore, the designation 
ttmes-m-100 has been adopted as the differential unit for comparative 
purposes. 

Contrasting groups, icpicsenting the least and most serious as¬ 
pects of juvenile delinquency were obtained by a method reported 
by the wiiter (4). Essentially it consists of the utilization of three 
operations the numeiical values of which, equally weighted and 
compounded into a total, quantitatively cxpicss varying degrees of 
delinquency, The three operations are: length of time a subject 
has been an offender (duration) ; total number of times a subject 
has appeared in Juvenile Couit (frequency), and the total of 
weighted values assigned to the diffeicnt forms of delinquent be¬ 
havior committed by the subject (scale values). 2 Opeiational values 
weie reduced to standard secies, these were totalled, each value 
receiving equal weight, the sum constituting a Delinquency Index 

(DI). 

From a frequency distribution of 316 DIs computed on boys 
resident in an institution fox juvenile delinquents, 64 subjects hav¬ 
ing the lowest £>I and the same number having the highest DI were 
selected. The basic sample and selected contrasted gioups were 
of the white race. Life ages ranged fiom 14 years, 0 months to 17 
years, 11 months. The sample appeared to be fairly repiescntative 

^Published by The Psychological Corporation, New York, N Y 

“Details for classifying different forms of delinquent conduct and the 
method for deriving weights for each type of offense have been reported 
elsewhere (3), 
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of delinquent boys m geneial Life age was ignoied in the selection 
of contiasting groups. 

Delinquency Indexes of the 316 juvenile offenders ranged ap- 
pioximately fiom 105 to 250, the median being 148, the mean 150. 
Lowest 64 DIs langed from about 105 to 130, the median being 
122; highest fiom about 170 to 250, the median being 181 The 
groups contiasted as to Delinquency Index included about +0 per 
cent of the total gioup of delinquents. 

The first step in the analysis was to ascertain the frequency 
with which subjects having lowest DIs and those with highest DIs 
lesponded to each item Resulting fiequencies were i educed to the 
differential unit, times-in-100 Item-by-item differences weic com¬ 
puted between the contrasted groups based on the proportionate 
times-in-100 lesponses weie made by each gioup If subjects in 
the group of high DIs lesponded more timcs-in-100 than subjects 
With low DIs the difference value was assigned a plus sign If the 
converse were tiue the difference value was denoted with a minus 
sign Thus, Item 1 (accidents) in Test I had a frequency of 44 
or 69 tunes-in-100 for high DIs and 38 or 59 times-in-100 for 
the low DIs, the difference value being —j—10. Item 10 (atheist) 
of the same test had a frequency of 11 or 17 times-in-100 for high 
DIs and foi low DIs a frequency of 16 or 25 timcs-in-100, the 
difference value being —8. Computations similar to those described 
were pei formed foi each of the 90 items constituting each test. 

To select items which were of unquestionable significance in dis¬ 
tinguishing between least and most senous delinquent subjects the 
following pioceduie was adopted, difference values for each series 
of 90 items of the four Intel est-Attitude Tests were cast into fre¬ 
quency distubutions Plus and minus designations were ignored since 
the primaly puipose of signs was to indicate duection of differences. 
Foi each distiibution of diffeience values Qs or the 75 th peicentilc 
was calculated The value of Q& foi the diffeience values of Test 
I was 16; for Test II, 14; foi Test III, 14, and for Test IV, 14 
Table 1 makes cleai the foiegoing procedure 

Items the diffeience values of which equalled or exceeded the 
75-percentilc of the seiies of difteiences in question weie regarded 
as basically significant in differentiating between the groups of high 
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TABLE 1 

Frequency Distribution o* IJifh rtnce ValulS irom Each Test of the 
Ini errs r-A ptitude Tests 


Class 

Test I Test II 

Test III Test IV 

Interval 

F 

F 

F 

F 

0-4 

21 

28 

31 

26 

5-9 

29 

27 

26 

25 

10-14 

15 

17 

14 

22 

15-19 

13 

11 

6 

13 

20-24 

3 

4 

5 

4 

25-29 

4 

1 

5 

0 

30-34 

0 

2 

2 

0 

35-39 

4 

0 

0 

0 

40-44 

O 

0 

1 

0 

45-59 

1 

0 

0 

0 

Total 

90 

90 

90 

90 

Md. 

9 l 

8 1 

7 7 8,8 

0a 

16 0 

13 7 

13 8 13 8 


TABLE 

2 



Technique for Scicctino Items Differentiating between Least and Most 


Serious Juvenile Delinquents 


Item 

Times-m-100 

Timcs-in-100 

Difference 

No, Item 

(High Dl ) 

(Low Dl ) 

Value 

1 accidents 

69 


59 

+ 10 

4 talking back 

88 


123 

—35 

10 atheist 

17 


25 

— 8 

20 bribery 

81 


73 

+ 8 

SO lawlessness 

72 


100 

—28 


and low D/s, Table 2 lias been ai ranged to illustrate the opciation 
ol this principle. 8 

Table 2 shows five items fiom Test I. Applying the criterion 
just expressed, it is seen that Item 4 (talking back) and Item 80 
(lawlessness) qualify as basically significant items, then difference 
values being well in excess of a Q s of 16. 

Evidently in the light of procedures which have been adopted, 
four series of significant items fiom the Inlet est-Attitude Tests will 
be the outgrowth. Since Q& of each seiies of difference values is 

^Selection of Qs as the value which difference values of items must equal 
or exceed in older to he considered aB basically significant was entirely 
empirical Each Qs , however, was nn expicssion of the quantitative ten¬ 
dencies of the data. It was assumed that the sensitivity of Items in differ¬ 
entiating least from most serious delinquents would become gi eater and 
greater in propoition ns difference values were in exccBs of the mode, 
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the value-point which the difteience value of the single item must 
equal or exceed in oidci to be legalded as basically significant, 
such lists of differentiating items will contain in the neighborhood 
of 20 items each, all (?a’s being computed oil the basis of 90 differ¬ 
ence values As a matter of fact basic lists lauged from 19 to 26 
items. 

Now presented is the important question of settling on a princi¬ 
ple by means of which maximally effective items me to be selected 
from the more comprehensive series of significant items As a prac¬ 
tical solution of the pioblem, maximally effective items arc defined 
as those which exceed Q$ by 10 oi moie, this assumption being 
applied in each of the foui senes of significant items 

Statistical Analysis 

Fiona compiehensivc tabulations of lesponscs made by the groups 
contrasted, two facts issue that aie of fundamental interest' first, 
items which from each of the four Intelest-Attttude Tests are 
broadly significant in difteientiating between Low-high DIs, second, 
items which from each significant series aie maximally effective as 
diffeientiae To claufy these two aspects of analysis is the purpose 
of Table 3. 

Table 3 shows basically significant items fiom each test Maxi¬ 
mally effective items are italicized Immediately after each item is 
its difference value together with directional plus or minus sign. 

Fiom the standpoint of total number of significant items shown 
in Table 3 seveial interesting facts are levealed. Of 360 items 
embodied in four tests of the Intelest-Attitude Tests 92, or 26 per 
cent, are basically significant Of the 92 items 50, or 54 per cent, 
aie plus items and 42, or 46 per cent, are minus items. Of the 
42 minus items 37 appeal in Tests I and IV. Of the 50 items de¬ 
noted by a plus 40 appear in Tests II and III. This means, on 
the one hand, that with refeience to ciicumstances consideied to be 
wrong and qualities admired in other people, there is a definite 
weighting in the direction of least serious juvenile offenders. On 
the other hand, anxiety tendencies and interests are weighted to¬ 
ward the most serious delinquent group. 

Scrutiny of significant items of the sepaiate tests further clarifies 
the manner in which least-most serious delinquents are differentiated. 
In Test I there are 23 significant items, only one of which, yellow- 
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TABLE 3 

Basically Significant and Maxima!ia Enrcnvi Items irom Interest- 

Attitude lesis 


iEsr i 


fight ms 

—36 

petting 

—17 

gang 

■—17 

talking back 

—35 

arguing 

—17 

playing cards 

— 28 

crying 

—20 

poker 

—20 

playing hookey 

—16 

pawning jewelry 

—22 

tobacco 

•—38 

being queer 

-17 

carrying n revolver 

—18 

basltf illness 

—16 

fjiiatrehtig 

-36 

teasing someone 

—19 

pool looms 

—27 

shouting 

-16 

s making 

-45 

betting 

—17 

lawlessness 

—28 

shooting craps 

—26 



yellowness 

+ 16 



TEST 11 




detective 

+ 19 

coffin 

+ 20 

feebleness 

+14 

murder 

+22 

being tin lucky 

— 14 

thieves 

+ 15 

pOIJOK 

+27 

craziness 

+ 14 

cyclones 

+31 

choking 

+.14 

headache 

+ 14 

funeral 

+ 19 

skeleton 

+ 14 

jail 

+30 

lohber 

+ 17 

gi nve 

+ H 

dreams 

+ 15 

sickness 

—16 

suffocating 

+ 18 

sins 

+ 19 

operation 

+24 

lightning 

+ 14 

disease 

+ 19 

wrecks 

+16 

crimes 

+ 21 



self-consciousness +19 



TEST III 




cartoonist 

+21 

baseball 

+30 

i ollei skating 

+28 

movie stai 

+28 

annual trainer 

+ 19 

children 

—20 

comedies 

+28 

cat 3 pailies 

+28 

toffee 

4:17 

soldiers 

+26 

poker 

+ 15 

Sunday School 

—15 

fiction 

+ 21 

sailors 

+20 

shooting 

+42 

gym work 

+15 

dominoes 

—17 

wireless opcrritoi+20 



baseball player 

+32 





TEST IV 




courageous 

—17 

competent 

—17 

sincere 

+14 

progressive 

—19 

having Initiative 

—20 

innocent 

—16 

discreet 

—19 

dependable 

+ 19 

rich 

+ 2 i 

efficient 

—14 

expert 

+ 17 

up-to-date 

+ 14 

generous 

—21 

able 

—16 

humorous 

—14 

fashionable 

—14 

inventive 

+ 19 

witty 

+ 14 

patient 

—17 

wealthy 

+16 

busy 

—21 

lively 

+ 15 

well-informed 

—14 

accomodating 

—15 


NB, To facilitate interpretation of items in Table 3 it should be recalled 
that 0a's for the foui seiies of diffetence values resulting from Tests I to 
IV are Test I = 16; Test II = 14; Test III = 14; Test IV = 14. 


ness, beais a plus notation. Twenty-six items in Test II me signifi¬ 
cant, two of which, being unlucky and sickness, have minus 
designations. Of 19 significant items in Test III, three have direc- 
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tional signs of minus The three minus item are dominoes, children, 
and Sunday School Significant items in Test IV total 24, of which 
9 aie plus and 15 are minus Thus far it appears reasonable to 
conclude that from one angle tendencies to feai and anxiety and, 
from another, interests, best differentiate subjects with a high degice 
of delinquency Further, blame-wen thy circumstances and character¬ 
istics adorned in other people aie most differential foi least serious 
delinquents. 

From items winch aie broad in their significance attention now 
nanows to special items which are maximally effective in differ¬ 
entiating between gioups contrasted in terms of degice of delin¬ 
quency, namely, low-high Dh Items have been categonzed as 
maximally effective if their difference values exceed the given 75- 
peicentile bv 10 oi moie points As stated, maximally effective items 
in Table 3 are shown in italics. A fact which will be noticed at 
once with reference to maximally effective items is that consideiable 
vanation exists in the extent of their diffciences from respective 
C?n's This has suggested the possibility of auanging each array of 
maximally effective items in the form of a hierarchy For example, 
Item 15 (smoking) of Test I has a diffcicnce value of —45, and 
the dtffeience value of Item 19 (shooting ciaps) of the same test 
is —26, the highest and lowest difference values of the nine maxim¬ 
ally effective items fiorn Test I. Theiefoie, in the hierarchy smoking 
will lank fust and shooting ciaps ninth Puisuant to the principle 
descubed, maximally effective items from Tests I, II and III are 
shown hierarchically arranged Only a single item fiom Test IV 
fulfilled requirements for maximal effectiveness 

Nine maximally effective items from Test I follow, each denoted 
by its propei directional sign and difference value 

Smoking —15, tobano — 38, quanehng —36, fighting —36, 
talking back — 3 5, playing catds —28, lawlessness —28, pool 
looms —27, shooting craps —26 

From Test II four items meet the standaid foi maximal effective¬ 
ness in difteientiating least-most senous delinquents 

CycJoncs + 31, )<iil +30, poison +27, opeiatiou + 24- 
hlaxim.dh effective items fiom Test III aie eight in numbei 

Shooting +12, baseball ptayei +32, baseball +30, movie 
slat +2S, comedies +28, catd parties + 28, /oiler skating 
+23, soldiers +26 
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Although Test IV as seen from Tabic 3 contains 24 basically 
significant items only one, namely, itch -f-24, emcigcs as maximally 
effective 

It lias been pointed out in a pievious connection that the 92 items 
appealing in Table 3 aie coiisideied as basically significant in differ¬ 
entiating between low-high DIs. Twenty-two or almost one-fourth 
of that number have been listed as maximally effective. Certain 
characteristic gioupings of these maximally effective items arc of 
interest Fiist, all nine items hom Test I me definitely weighted 
m the direction of the least sciious delinquent group. Second, the 
entire an ay of 12 items drawn fiom Tests II and III are weighted 
toward the most sciious gioup of delinquents The single maximally 
effective item fiom Test IV has a plus denotation and, therefore, is 
weighted in the direction of high Dh. 

Not unimportant is a piactical consideration which piescnts itself 
with lespect to the ariav of maximally effective items, namely, im¬ 
plications in the diagnosis and differentiation of delinquent conduct. 
One practical standpoint may be phiased thus- To what extent 
may maximally effective items be employed as a means of piedicting 
probable seriousness of delinquent caiecis? A few elementary statis¬ 
tical procedures were used to provide at least a partial answer to 
tire query. 

The first couise followed was to l e-sco re Interest-Attitude Tests 
on the total group of 316 subjects in terms exclusively of maximally 
effective items from each test. Two facts ate of conspicuous con¬ 
cern in understanding the rc-scoring technique First, responses to 
items were indicated cither by a single oi double cross Second, cer¬ 
tain maximally effective items wcie directionally designated by minus 
and others by plus signs. Hence, to re-score the tests differentially, 
account was taken of both foregoing points. An illustrative case will 
clarify the rc-scoring pioceduic 

Case M.T D. } a 15-veat old delinquent boy responded as follows 
to maximally effective items of Test I: XX talking back (—■), XX 
smoking (—-); X pool looms (—), X lawlessness (—) No re¬ 
sponse was elicited to the items tobacco, quail cling, fighting, play¬ 
ing cauls, and shooting craps. Summing the responses, single ciosses 
counting one, double crosses two, the result is —6. The differential 
score for Test I will always be a minus quantity because the sign of 
all maximally effective items is minus. The highest differential 
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score possible on Test I is ■— 18, 01 the result obtained when all 
maximally effective items aie indicated by two ciosses On Test II 
responses are - XX poison (-j-), XX uni ( + ), XX cyclones (-)-), 
XX opa ation (-f-) ■ Responses were made to all maximally effective 
items of this test, the differential scoie being -1-8, since all items 
have plus denotations and are double-crossed Following the same 
principle of re-sconng of Test III, a differential scoie of —J—11 re¬ 
sulted The sole maximally effective item, rich, of Tes-t IV was not 
indicated by the subject, so that the differential scoie for the last 
test was zero. Adding the four diffeiential scores —6, 8, 11, and 
0, the diffeiential weighted score for the total test is 13 Algebraic 
addition was necessitated in the computation of most diffeiential 
weighted scoies on account of minus items in Test I. The lowest 
possible diffeiential weighted score was —18 oi the sum of nine 
double-crossed maximally effective items m Test I The highest 
possible diffeiential weighted scoie was 26 ox the sum of thirteen 
double-ciossed, positively denoted items occulting in Tests II, III, 
and IV Differential weighted scores on the 316 subjects distributed, 
therefoie, between the extremes indicated 1 

A Pearson correlation between differential weighted scoies and 
Delinquency Indexes based on the total distribution of 316 cases 
yielded an ? of 34 ±: .03. When the contrasted 64 least and 64 
most delinquent subjects were eliminated from the total distribution, 
leaving approximately the middle 60 per cent or 188 cases, the co¬ 
efficient for the lestricted lange was 16 rh 05 Accordingly, while 
the whole range of diffeiential weighted scoies cannot be used with 
unqualified assurance of piedictmg piobablc degrees of delinquency, 
it is not unlikely that lowest and highest differential weighted scores 
may provide a basis for forecasting least-most serious careers of 
juvenile delinquency 

Considering further the lestricted distribution, mean differential 
weighted scores weie computed for 42 subjects constituting the high¬ 
est DIs and for 54 subjects constituting the lowest Dls from the 
distribution of 188 subjects Delinquency Indexes of the most serious 
delinquents ranged appioximately from 160 to 170, of the least 
serious delinquents from 130 to 140 The mean differential weighted 


4 To avoid use of negative values a constant of 20 was added to each 
differential weighted score, making a possible range of 2 to 46 
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score of the former group was 23,34, of the latter 20.91, giving 
an obtained difference of 2.43. Computing— pfc (djtf) " rat *° 

was found to be 3 5, which, while not insuimg complete reliability, 
is high enough to be considered of some significance. Conservatively 
intcrpieted it means probably that Within the limits of extremely 
high or low diffcicntial weighted scores on the Interest-Attitude 
Tests are confined potentialities or lack of them for incut ring the 
most or least serious dcgices of juvenile delinquency. The practical 
conclusion in this regard would be that an individual having a differ¬ 
ential weighted score falling within the upper class intervals of the 
distribution would be more likely to become a profoundly serious 
delinquent problem, whereas a differential weighted score occurring 
in the lower class intervals would indicate a tendency to a moder¬ 
ate dcgiec of social offensiveness 

A legitimate question is: What quantitative limits at the upper 
and lower extremes of the distribution of differential weighted 
scoics give the most adequate basis for picdicting future least-most 
senous taiccrs of delinquent behavior ? Any soit of answer in terms 
of the present analysis is conjcctuied from a few statistical facts. 
Aside fiom the critical ratio ahead)' stated, differential weighted 
semes were obtained on the Uvo gioiips contrasted for degrees of 
seriousness in delinquency, the 64 subjects having lowest DIs and 
64 with highest DIs from the total distribution of 316 subjects 
As picviously pointed out these contrasted groups weie employed 
foi selection of basically significant and maximally effective items 
The mean differential weighted seme of the former group was 
18.66, for the latter 24.66, the difference being 6.0 found to be 

completely reliable since — - - v equals 9.2 Interpreted 

I E (dift) 

broadly the last finding substantiates a picviously stated conclusion, 
namely, that individuals having differential weighted scores of great¬ 
est magnitude arc mote likely to become extremely senous delinquent 
pioblems, the converse tendency holding in the case of subjects 
having lowest diffcicntial weighted scores. One conspicuous fact 
should be noted in relation to the critical ratios shown* when the 
critical iatio for a diffeien.ee in mean differential weighted scores 
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is computed on the basis of contrasted groups having DIs of 160 

to 179 and 130 to 140, respectively ,— - ■ is 3 5, but when 

the contrasted groups are constituted of subjects from class intervals 
170 to 250 and 105 to 130, respectively, the critical ratio is 9.2. 
This would seem to mean that predictions of least-most senous de¬ 
linquent careers will be accurate in piopoition to the magnitude 
of the difteiential weighted score 

Inasmuch as accuiacy of prediction in lelation to degree of 
juvenile delinquency depends presumably on the magnitude of differ¬ 
ential weighted scores on the Intel est-Atiitude Testsj a not unim¬ 
portant aspect of the problem is the probability of a given individual 
having a certain differential weighted score becoming a more or less 
serious juvenile offender To throw some light on this question an 
empirical criterion has been adopted in puisuance of which necessary 
fundamental facts are displayed in Table 4. 


TABLE 4 


Comparison 

or Least-Most 

Sfrious Dei inquent 
Probability 

Groups 

in Terms of 

Grou p 

No 

Groups 

contrasted 

N 

Mean diff 
wtd score 

SD 

Value ±1 29cr 
from mean 

I 

DIs 130-140 

5+ 

20.91 

4 37 

+ 1 29<r=26.55 

II 

DIs 160-170 

42 

23 34 

5 46 

—1.29«r=16.30 

III 

DIs 105-130 

64 

18 66 

5 70 

+ 1 29a=26 01 

IV 

DIs 170-250 

64 

24 66 

5 33 

—1 29ff= 17.78 


A point plus oi minus 1.29 a of the noimal probability curve 
coricsponds to 40 15 pei cent of the surface All distributions of 
differential weighted scores approximated the normal, so the applica¬ 
tion of tins statistical device seems warranted Considering Group 
I it was found that a distance of 1 29<r above the mean resulted in 
a value of 26 55 Performing the same computations for Group II, 
a distance —129a fiom the mean resulted in a value of 16 30 
In brief, 90 per cent of low DIs (Gioup I) fall below a differential 
weighted score of about 27, while 90 per cent of high DIs (Group 
II) exceed a differential weighted score of 16 Chances are 9 in 
10, therefore that least serious delinquents will score less than 27, 
and in the same ratio most serious delinquents will score more 
than 16 on the maximally effective items Groups III and IV 
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present essentially the same picture, ie., chances arc 9 in 10 that 
low Dls will seme less than 26 and in the same proportion high 
Dls will score in excess ol approximated 18. 

Piactically the only intcrpictation possible fiom the last set of 
facts is that extreme differential weighted semes provide somewhat 
of a basis for picdictmg degree of delinquency. If the differential 
weighted scoics are 16 to 18 or less, it is reasonable to suppose that 
subjects making such scoics tend toward le^-s scnous degrees of 
offensivencss, while subjects making scores of 26 or 27 and in excess 
of the c values tend toward mote serious degrees of oftensiveness 
This reasoning is supported apparently bv ceitain facts shown in 
Table 5. 


TABLE 5 

Dll rCRENTUU WEIUllED SCORES DISTRIBUTED BY Suil-DlVlSIONS BASER ON 

Hyi'othki icauy Pfrifct Normai Distribution 


Sub- 

Class 

F 

°/o 

F 

c fr 


D 

division 

interval 

Low Dl s 

Low Dls 

High Din 

High Dls 

Diff 

ff difi 

A 

44-48 

0 

0 

0 

0 

0 

0,0 

B 

39-43 

0 

0 

0 

0 

0 

00 

C 

35-38 

0 

0 

l 

2 

2 

1.2 

D 

30-34 

0 

0 

9 

14 

14 

3.3 

E 

24-29 

14 

22 

25 

39 

17 

2.1 

F 

19-23 

H 

22 

21 

33 

11 

1.4 

G 

14-18 

23 

36 

8 

13 

23 

31 

H 

10-13 

11 

17 

0 

0 

17 

36 

I 

5- 9 

1 

2 

0 

0 

2 

L? 

J 

0- 4 

1 

2 

0 

0 

2 

1.2 


As has been pointed out the possible range of differ cn tial weighted 
scores is from *—18 to 26, oi with a constant of 20 added to eliminate 
negative quantities, from 2 to 46. Within this range a hypothetically 
perfect normal distribution, contained sixteen 3-unit class inteivals, 
was assumed, the mean of which was 24, the standard deviation 8. 
Subdivisions with corresponding limiting values of differential 
weighted scores shown in Table 5 repicsent successive distances of 
6 sigma each along the base line of the hypothetical distiibution, 
assumed to extend from —3 sigma to -f-3 sigma. The 64 subjects 
from the total distribution having lowest Dls (105-130) and a like 
number having highest Dls (170-250) weie dhtiilmtcd separately 
with reference to the subdivisions in Tabic 5 Employing the 
Edgerton-Paterson technique (5) critical ratios were computed for 
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differences m proportion of contrasted subjects falling in each sub¬ 
division 

There aie too few cases in the subdivisions of Table 5 foi making 
definite genet ahzations. Certain suggestive trends, however, may 
be obseived First, a significantly larger pioportion of low than 
high -D/s aie found in subdivisions G and H with no high D/s 
having differential weighted scores in I and / Second, a significantly 
greater percentage of high than low D/s aie found in subdivisions 
D and E with a total absence of difteiential weighted scores for 
low D/s above subdivision E, Specificallv the facts just cited appear 
to add a final note in suppoit of employing diffeiential weighted 
scores below and above ceitain values as a possible means of fore¬ 
casting least-most serious degrees of juvenile delinquency. As men¬ 
tioned previously, the crucial values arc 16 to 18 oi less for fore¬ 
casting least serious and 26 to 27 or moie for forecasting most 
senous delinquent behavior. 

Theoretical Implications 

Major emphasis so far has been placed on the ioIc which traits 
play in quantitatively diffei-entiating least from most serious juvenile 
offenders Suggestions have been made as to possible wavs in which 
traits may be employed foi predicting degiees of delinquency. An 
equally consequential aspect of the problem concerns the consti¬ 
tutional patterns in the personality structure of juvenile delinquents 
which diftei entiating traits symbolize. 

The most conspicuous characteristic displayed by basically signifi¬ 
cant items related to blamewoithy circumstances (Test I) are the 
directional tendencies of the differences between low and high 
D/s (see Table 3) Twenty-two items beai minus designations and 
only one a plus denotation Such preponderant weighting in the di¬ 
rection of least delinquent subjects suggests strongly that heightened 
sensitiveness to wrongs is a concomitant of modeiate degrees of 
social offensiveness Contranwise the most serious gioup of delin¬ 
quents, lepresented by high DJs, are preoccupied with only one 
definite conception of wrong, yellowness, a term the intense ignominy 
of which is well understood by individuals who have long indulged 
in offenses against the social group. 

Contrasted with things consideied wrong, weighted singularly 
toward least senous delinquency, aie tiaits leferring to fears, 
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worries, and anxieties, heavily weighted in the direction of most 
serious delinquency. Table 3, showing results from Test II, indi¬ 
cates that of 26 basically significant items, all but two have positive 
notations In this connection it is worthy of note that Bridges and 
Br.dgcs (1) and Coiirtbial (2) found a laigcr number of worries 
among delinquents than non- delinquents Intel preted broadly, 
present findings may indicate that not only me delinquents afflicted 
with an increased number of feais but with increase in degree of 
social oftensiveness there develops likewise an exaggeration of fear 
and anxiety states 

Only three, from a total of 19 basically significant items from 
Test III (consult Table 3), have minus denotations. Opposed to 
interests, such as shoaling, movie slat, caul pat ties, soldiers, and 
others which arc markedly differential for high D1 s the low DIs 
are distinguished by the thice inteiesls, dominoes, children, and Sun¬ 
day School Evidently the extremely serious delinquent does not 
gratify his impulses through participation in cloistered pastimes, One 
might conclude almost that one of the chief characteristics of per¬ 
sonality possessed by subjects with a high degree of delinquency is 
their attachment to interests having an inferior level of social per¬ 
manency. 

Basically significant items involving characteristics admired in 
others (Test IV) are 24 in number, weighted toward low DIs — 
fifteen being minus and nine plus (note Table 3). While the dis¬ 
tinction is not definite as to the characteristics of the items weighted 
toward one extreme or the other of delinquent behavior, the group 
of high DIs seem to be more influenced by the factor of personal 
prestige than low DIs. Sample plus items are rich, inventive, ex¬ 
pert, wealthy, up-to-date; sample minus items are genet ous, having 
initiative, discreet, patient, innocent, well-informed, humototis. The 
responses of least serious offenders appear to center around desirable 
personal traits without reference to a framework of flqmboyancy. 

Summary 

Concisely stated, the present analysis has been an attempt to dis¬ 
cover how fiom four different points of view lcast-senous delin¬ 
quents differ ftom most-seiious delinquents, The gioups contiasted 
for degrees of delinquency were selected by means of a Delinquency 
Index To accomplish the objective adopted, a technique which in- 
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coipoiates foui scpaiate arrays of personalitv traits was employed, 
the Intelest-Athtude Tests, Ceitain definite differences were found 
between least and most offensive juvenile offenders as regards cir¬ 
cumstances considered wrong, feai and anxiety states, things in 
winch interested; and traits admiied in others. In geneial blame¬ 
worthy circumstances and qualities admiied in other people are 
most diagnostic of least-serious delinquency, while fear 01 anxiety 
states and inteiests arc conspicuously differential for most-serious 
delinquency Evidence is adduced to show that diffciential weighted 
scotcs based on ti nits maximally effective in differentiating least-most 
serious delinquents have a fairly significant correlation with the De¬ 
linquency Index. Other forms of analysis than corielation indicate 
that within certain statistical limits, diffeicntial weighted scoies be¬ 
low 01 above given crucial values mav possibly be used as a means 
of forecasting least or most serious delinquent careers, In so far 
as differentiating traits are cues to the fundamental patterns con¬ 
stituting personality, limited theoretical interpretations of the per¬ 
sonality of least-most serious juvenile offendeis has been undertaken. 
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THE CONSTANCY OF MENTAL TEST PERFORMANCE 
DURING THE PRESCHOOL PERIOD* 

Institute of Child Welfare, University of California 


Marjorie Pyles Honzik 1 


A problem of both practical and academic intciest is the predictive 
value of preschool mental tests. This pioblem has practical impli¬ 
cations for paients and agencies placing children for adoption, and 
is of academic interest in its contribution to oui knowledge of tlie 
nature and regularity of mental growth in the early years 

A numbei of investigations have been made in this field during 
the past ten years Results have been repot ted in the following ways: 
(<?) pei cent of the group whose IQ changed by specified amounts 
on a retest; (b) aveiage change in IQ , and ( c ) test retest coefficient 
of cori elation 

Telman’s (16) figures show that of children first tested before 
the age of six j'ears, 14 per cent showed a change of fifteen points 
of IQ or moie on a retest, while of childien first examined aftei the 
age of six, only 4.7 per cent vaued to this extent Johnson (12) 
reported that in a group of 125 children first tested between two and 
eight yeais, 18 pel cent showed changes of 10 JO-P°Ints or more 
on retests The test retest correlation of IQ for this group was 80. 
Johnson notes that the childien first tested at three yeais oi youngei 
show greater instability in their scores than do the older children. 
Hildieth (9) found changes of 20 points or more in 19 per cent of 
the childien fiist tested before the age of six, but only 4 3 per cent 
of those first tested at a later age changed this much Goodcnough 
(8) reported that the test-ietest corielation for three groups of 
children (one hundred cases in each group) aged two, thiee, and 
four years was .82 after an interval of 5.9 weeks Fifty-six of these 

“Accepted for publication by Harold E Jones of the Editorial Board, 
and received in the Editorial Office on September 3, 1937 
The writer is indebted to all who have made this study possible the 
Director of the Institute of Child Welfare at the University of California, 
Piofessor II E Tones, for administrative assistance and many' helpful sug¬ 
gestions; the mental testers, especially Miss Lucile Allen and Mr G V. 
Sheviakov who gave most of the tests, and the Guidance Clinic, under 
the direction of Dr Jean W. Maefarlane, which has maintained the in¬ 
terest and cooperation of the children and parents included in the study (1+), 
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TABLE 1 

The Constancy of Mental Test Performance of Preschool Children 
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children weie given a third test a j'ear latci The conelations 
between the fiist and thud tests were 76 for a younger gioup (age 
range 24 to 30 months), and .84 foi an older group (age range 39 
to 50 months). These findings, and others piesented in Table 1, 
suggest that mental test constancy is definitely dependent on the ages 
of the cluldicn tested 

That mental test constancy is also related to the interval between 
tests is to be expected and has been shown m a numbei of studies. 
Goodenough (8) reported an average change on a retest of 8 5 IQ 
points after an aveiage interval of 5.9 weeks, while Mowrer (15) 
reported an aveiage change in IQ of 13 7 when the intcivaL between 
te«ts was a yeai on the average. This difference, 8 5 points of IQ 
as compared with 13 7, is piobably largely dependent on the dif¬ 
ference in the interval between tests, 5 9 weeks as compaied with one 
year Driscoll (5) repoited test-retest correlations after intervals 
of 6, 12, and 24 months A slight tendency is noted for the co¬ 
efficients to deciease with an incieasing interval between tests (see 
Table 1) It seems piobable that her results would have been even 
more clear-cut if her findings had been repoited for children of 
uniform age on the first test. The two factors, age at time of testing 
and interval between tests, weie taken into considelation in a study 
reported by Bayley (3) The 61 children included in her group 
were tested at one-month and later at three-month intervals during 
the fiist three years of life The children weie all tested as nearly 
as possible on theii monthly birthdates Bayley obtained average test- 
rctest conelations during the pieschool peiiod (21 to 36 months) 
of .84 for an mteival of three months (21x24, 24x27, and 27x30 
months) ; and a slightly lower aveiage correlation of .83 for an 
interval of six months (21x27, 24x30, and 30x36) 

Consideration of studies that have been made of mental test 
constancy during the preschool period reveals the need of a study of a 
fairlv large gioup of child]en, of known socio-economic status, who 
would be tested and letested at rpecified ages during the preschool 
years Such a study has been made on a group of child ten which is 
representative of the children living in Berkeley, California. 

The Present Study 

The Sample 

The 252 children included in tire present study 2 were given their 


2 This group of 252 children is a i epresentativc subsample with respect 



288 


JOURNAL OF GI'NLTIC PSYCHOLOGY 


first mental test at the Institute of Child Welfare at the age of 21 
months At tins time the group was divided into two matched sub¬ 
samples of 126 children on the basis of ccitain socio-economic factors 
(parents' nationality, income, father's occupation, socio-economic 
rating, neighborhood, and niothei’s age and education). One of 
these subsamplcs was admitted to the Institute of Child Welfare’s 
Child Guidance Clinic (undei the direction of Dr. J. W Mac- 
farlane, 14). This gioup will be lcfcned to as the "Guidance 
Gionp/ J the children in the second subsamplc will be referred to 
as the er Control G i o up” The children in the two groups were given 
mental tests at the following ages; 


Guidance 

Control 

21 months 

21 months 

2 years 

2 Yz years 


3 ycar3 

3 years 

3 Yz years 

V /2 years 

4 years 

4 years 

5 yea is 

5 yeais 

6 yenrs 

6 yems 

7 yenrs 

7 yems 


Every effort was made to test the clnldicn as nenily as possible 
on their birthdays. Actually from 72 to 95 pci cent of the children 
were tested within one month of theii birth dates at the various age 
levels, The age lange included at each age level and the per cent 
of cases tested within a month of their biithdays aie given in 
Table 2. 

As was to be expected m a cumulative study, a nunibei of children 
were unable to come in foi one or more of the mental tests. The 
number of children actually tested at each age level is given in 
Table 2. Theie appears to be no ieason to believe that the children 
not tested at any age level constitute a selected group The most 
frequent cause of a missed test was tile family’s being out of town. 

The Mental Test Data 

Two intelligence tests weie used, Each child was tested at suc¬ 
cessive age levels on the same test, either the California Preschool 
Schedule I (Cal I) or the California Pieschool Schedule II (Cal. 

to certain socio-economic factors of the children included in the Berkeley 
Survey, The Berkeley Survey is comprised of eveiy thud child barn in 
Berkeley over an eighteen-month period, January, 1928 to June, 1929 (18). 
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TABLE 2 


Age Rance Included at Specified Levels 


Age level 

Range of ages 
included 
(in mos ) 

Total number 
of children 
tested 

Per cent of cases 
tested within one 
month of birthdate 

1-9 

20 0-22 

23+ 

95 

2-0 

22 5-25 

113 

72 

2-6 

25 5-33 

114 

77 

3-0 

33 5-39 

229 

76 

3-6 

39 5-4-5 

215 

80 

4-0 

45 5-51 

211 

89 

5-0 

57 5-66 

210 

81 

6-0 

66 5-78 

21+ 

86 

7-0 

78 5-91 

208 

95 


II). 8 The numbei of child len tested on these scales is shown in 
Table 3 It will be noticed that more tests were given at age level 
21 months than theie are childien; this is because 20 children were 
tested on both scales at that age level 

The mental test scores for each scale repoited in this study ar-e 
sigma scoies based on the means and standard deviations of the 
total point scores at a given age. In some cases, for gieater con¬ 
venience, the sigma scoies have been translated into scale scores 

X X 

(Scale score = 10 — -f- 50, wheie — is an individual child’s 
tr cr 

sigma scoie). 

The reliability of the two preschool tests (Cal I and Cal. II) 
mav be shown in the following ways' («) correlation between 
scoies earned by the same childien. on the two diffeient tests, (b) 
split-half reliability coefficients or ( c) test retest correlations Sixty- 
one children were tested on both Cal. I and Cal II between the 
ages of 21 months and 3 years The conelation between scores 
earned on the two tests was 71 Split-half reliability coefficients 
have not been ascertained for this group Howevei, Bayley (2, 3) 
repoited split-half reliability coefficients foi the 60 children in the 


"The published California Ptescbool Scale Faun A (11) is composed 
largely of items fiom the California Preschool Schedule 1, together with 
a few items from the California Preschool Schedule II The test items 
for the California Schedules I and If include selections made by Dr Adele 
S Jaffa from several standardized tests [Gesell (6), Minnesota (7), and 
Bayley (+)], together with some original items first validated at tlie 
Institute These scales have been normed by the Thurstone method of 
absolute scaling 
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Infant Growth Study on Cal. I between the ages of 21 months 
and 5 years. The icliability of the total test (split-half using 
the Spearman-Brown correction) was: 

.83 at 21 months 
.80 nt 2 years 
,89 at 2 / years 
.84 at 3 years 
92 at VA years 
94 at 4 years 
.95 nt 5 years 

It seems reasonable to suppose that similar split-half reliability co¬ 
efficients would be obtained for the 252 childicn m the present study 
on this scale. Evidence rcgaidmg the comparative reliabilities of 
the two scales will be given when the constancy of test performance 
on the two tests is discussed. 

At 6 and 7 years, all the children weie tested on the Stanford- 
Bmet. The IQ's obtained were convened into sigma and scale 
scores so that they avouUI be in compatnblc foim to the mental test 
scores obtained between 21 months and 5 vcais 
The children weie tested by experienced examiners, and usually 
bv the same examiner on successive tests. Miss Lucile Allen tested 
the majority of children in the Control Group at every age level; 
Mr. Sheviakov and Mis. Campbell tested the Guidance children 
whom tliey were following in the Guidance Clinic. 

Constancy of Mental Test Pei foi /nance. 

The constancy of mental test peiformancc on the two pie-chool 
mental tests, the California Pieschool Schedules I and II, is pre¬ 
sented in Table 3. Correlations between children’s scores at ad¬ 
jacent age levels are fairly high, varying from 64±.05 to 76±.03, 
but the correlations dccicasc with the intci val between tests There 
is only very slight prediction of performance on the Stnnford-Binet 
at 6 or 7 years from an initial test given at 21 months (j's from 
17 to .32)—and tins is Hue fqi both tests (Cal. I and II). How- 
evci, the 3-year, 334-year, 4-year and 5-vcar test scoies do give a 
fair prediction of peiformance on the Stanford-Binet at 6 and 7 
years (r’s range from ,54±:.05 to 76;±;.03). 

The higher intcrcoiicUtions of Cal. I scoics at the youngci ages 
suggest that this test is a moie reliable one between the ages of 21 
months and 4 years. Howevei, Cal. II scores at 5 yea is are more 
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highly correlated with scores on the Stan for d-lhnct at 6 and ? 
years than are the Cal. I scoics. Thus it would seem that Cal. I 
is a moie reliable test and that it has a greater predictive value at 
the earlier ages, while Cal. II is a more reliable test at the later 
ages of the preschool petiod. There is no evidence that the differ¬ 
ence in constancy figures foi the two te ts is due to differences m 
variability. 

Probably the most intciesting fact to be gleaned from Table 3 
is the similarity in the trend of the icsults for the two tests. These 
twef entirely diffeicnt tests (although similar in form and type of 
test items) agree in showing that constancy of mental test perform¬ 
ance is markedly dependent on both the ages of the children when 
tested and on the interval between tests 

Age Ratio 

One way in which the dependence uf tpst constancy on interval 
between tests and age of testing may be shown is to consider the 
intercorrelations between mental test scoics in ielation to the age 
rat '°> CJ al fust test 

C/1 at second test 

It is clear that the age uitui decreases as the interval between tests 


. /-pi C/1 a 1 veat at fust test eri 

increases, liius, . ■ ■ ■ ■■■ $ —-- - -:--- 50 is ineatei than 

u/J of i yews at second test 

C/1 1 yea) at fust test _ ^3 

CA 3 yews at second tes> ~~ 

But with the hit aval between tests held constant t an age ratio at a 

higher age level is greater than an age ratio at a lower age level, 

tv, 9 y ears . , 2 ycais ,<■ 

Thus, •——r——- = .90 is gieatei than —5 - — .60 

1U yews J yews 

The magnitude of a correlation between tests varies directly with 
the age ratio, that is, the higher the ratio the greatci the correla¬ 
tion This is shown in Table 4-. The correlation between 22 age 


ratios and the corresponding correlation coefficients (foi Cal I) is 
.92:+: 02. Thus a high con elation between test scores may be due 
to a short interval between tests at a lower age level or to a higher 
age of testing with a longer interval between tests. With the same 
interval between tests, the correlation will be higher at the higher 
age levels. It should be emphasized that the relation found here 
between the age ratio and mental test intercorrelations was foi the 
age range 21 months and 7 years. It is Quite possible that this 



TABLE 4 

Scatter Diagram Showing the Relationship between the Age Ratio and Cal. 1 Intercorrelations of Mental 
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degree of relationship would not be found to exist for the entire 
growth period from birth to maturity. However, if the relationship 
is high throughout the growth period, the age ratio does afford 
a simple means of recalling the magnitude of the relationship which 
exists between mental test scores given at diftcicnt age levels The 
correlation between the age ratio and the correlations obtained for 
Cal II is 78±.06, winch is considerably lower than that found 
for Cal I. It is possible that this much lower coefficient invalidates 
the age ratio concept, hut it is also possible that the relationship 
is lower because the Cal II scores are less reliable. Inspection of 
the coefficients obtained foi Cal. II shows mote inconsistencies than 
for Cal I The ? 1 taring the most elfect m lowering the relation¬ 
ship between the age ratio and the f's is the con elation between 
the 3- and 4-veai test scoics of .46 (see Table 3). Higher co¬ 
efficients were obtained between the 3-ycai scoics and scoics obtained 
at 5, 6, oi 7 years, suggesting that a higher coefficient was to be 
expected between the 3-ycai and 4-yeat test scoies. 

In Tabic 5, the constancy of mental test pcrfoimance for the 
Guidance and Contiol Gioups is given, regardless of whcthci clul- 
dien wcic tested on Cal. I oi II. The tiends noted when consider¬ 
ing lcsults for Cal. I and Cal II me to be seen again when lesults 
for these two different gioups of children aie compaied. The 
avetage of the intetcorrelations foi the Guidance Group is 57 
(excluding results obtained at 2 and 2years), and for the Con¬ 
trol Gioup .59 Coiidations between scoies earned at adjacent 
age levels are faiily high, vaiying from .65 to .77. The tendency is 
again noted for the coirelations to vaiy duectly with the ages of 
the children and mveisely with the intervals between tests Thus 
the conelations for the Guidance Gioup over the following two- 
year intervals are: 

2 to 4 ycnis — .46, 

3 to 5 years = 53) 

4 to 6 years = ,61) and 

5 to 7 years = 73 

There aie seveial slight inconsistencies in the lesults obtained 
for tile two groups. A higher con elation was found between the 
21-month anti 3-ycar tests for the Control Group (.59), than for 
the Guidance Group (47). Tile reverse might have been expected 
since a largci proportion of the Control children weie tested on 
the less reliable Cal. II. However, it seems that the coefficient for 



TABLE 5 

The Constancy of Mental Test Performance in the Guidance and Control Gi pups 
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the Guidance Group is too low partly because of chance factors, 
since a higher correlation was obtained between the 21-month and 
3^-ycar test than between the 21-month and 3-year test. Another 
inconsistency occurs in the con elation between the 21-month scores 
ami those, obtained at 7 ycais (,42). The comparatively large 
standard deviation of the 7-year test scores may account in part 
fot this coefficient. 

The correlation of .30 between the 2!-month and 6-year mental 
test scores indicates the slight piediction that exists ovci that age 
period Updograff’s (17) and Goodcnough's (8) finding that an 
initial test is less reliable than a subsequent test should be recalled 
when considering these results. However, the same trend is notice¬ 
able when performance at 2 and 2 x /z years (which aie not "first 
teats”) aie compaicd with those at 4, 5, 6, and 7 years. 

The coirelation between the age latio and intercorrelations of 
mental test scores foi Guidance children (36 *’s shown in Table 
4) is 87 ±.03. The con elation between the age ratio and corie- 
lations obtained foi the Coutiol Group is ,9l=fc,02. These corre¬ 
lations between the age ratio and constancy coefficient for the two 
tests (Cal 1 and II) and foj the two groups (Guidance and Con- 

TABLE 6 

Relation ot Changes in Mental Test Scores to tup Interval between 

Tests 


Change in 
sigma score 

1 Year 
7-6 yr. 

Interval between tests 

2 Years 3 Yems 4 Years 

7-5 yr 7*4 yr. 7-3 yr, 

5 Yrs , 
7 yr, 

3 Mos. 
-21 mo 


n 

% 

n 

% 

n 

7o 

n 

7o 

n 

% 

3.5 



l 

1 





l 

1 

3 









2 

1 

25 







1 

0 

5 

3 

2 





l 

i 

6 

3 

8 

4 

1,5 

3 

i 

6 

2 

37 

9 

18 

9 

12 

6 

1. 

16 

8 

28 

14 

23 

12 

24 

12 

16 

8 

5 

48 

24- 

39 

20 

38 

20 

35 

17 

33 

17 

0 0 (—2 to 2) 

62 

Si 

64 

22 

41 

21 

41 

20 

40 

20 

— 5 

52 

26 

34 

17 

32 

17 

38 

19 

27 

14 

—1.0 

18 

9 

22 

11 

25 

13 

29 

U 

27 

U 

—1 5 

2 

1 

4 

2 

11 

6 

8 

4 

10 

5 

—20 





5 

3 

1 

0 

10 

S 

—2.5 

1 

0 







3 

2 

—-3 0 









2 

1 

Total 

202 

100 

198 

100 

193 

102 

201 

98 

196 

101 


Av. change in 
sigma score 


47 


5 6 


71 72 


92 
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trol) agree fairly well in showing that the age ratio may prove to 
be a useful concept in relation to group mental test constancy figures 
An intei esting consideiation is whethei the correlations between 
mental test scoics are determined by a relatively small pioportion of 
cases 01 by the group as a whole. Distnbutions of the changes in 
mental test scores between certain age levels are given in Table 6 
It may be seen in this table that the tendency to change in score 
is a geneial one The peicent of cases showing a very slight change 
on a retest vaties fiom 20 pei cent between 21-months and 7 yeais 
to 31 pei cent between 6 and 7 years The average change in score 
between 6 and 7 3 r ears is 5 of a sigma, 5 while the aveiage change 
in scoie between 21 months and 7 yeais is .9 of a sigma score 
Theie aie a few instances of marked changes in score but the dis¬ 
tributions of changes in scores are normal and suggest a multi¬ 
plicity of factors detei mining the changes in mental test performance 
Examples of vaiying degiees of constancy of mental test pcrfoim- 
ancc for individual children are shown in Eiguie 1. Case 355 and 
Case 385 (who earned the highest IQ in the group at 6 years) 
represent instances of extiemely marked gains in relation to the 
group scotes between 21 months and 6 years. Case 355 increased 
from the 1st to the 90th percentile (assuming that the distribution 
of sigma scores is normal at the various age levels), Case 385 in¬ 
creased from the 31st to the 99 998th percentile. Case 324 in con¬ 
trast consistently earned one of the highest scores in the gioup 
It is interesting to note how comparatively little her scoies vaiy 
on the eight difteient tests. Case 405 is a microcephalic child boin 
to a superioi family She was diagnosed a microcephalic at the age 
of 21 months. Her scores have been the lowest in the group at 
every age level. 0 Case 351 represents a fluctuating performance. 
Other cases could be piescnted to show a drop in test score fol¬ 
lowed by a gain. Case 539 scoie above the average at 21 months 
but obtained the second lowest scoie in the gioup at 6 years Her 


"The standard deviation of the 6- and 7-year IQs is 13 points of IQ. Thus 
an average change in sigma scoie of 5 may be considei ed to equal 6 5 
points of IQ approximately 

fl Case 405’s scores have not been included in any of the correlations 
reported in this study It is not to be expected that such a markedly 
deviating case would be found in a sample of 252 cases If hei scores had 
been included in the conelations it would have been necessary to report the 
coefficient "including” and "not including” her scores The inclusion of her 
scores would, of course, have raised the conelations reported between 
mental test scoies earned at different age levels, 
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steady decline in mental test peifoimancc with lefetence to the 
gioup is disturbingly impressive. 7 

The constancy of mental test performance for chikhen earning 
extremely high and extremely low scoies at 21 months and at 6 
yeais have been considered in some detail. Of the ten children who 
obtained the lowest scores at 21 months, only two weie among the 
ten who obtained the lowest scores at 6 yeais (the micioccphalic 
Case 405 was, of course, one of these and she was the only case 
of the ten who failed to show some gam between 21 months and 
6 yeais with lefeience to the gioup scores). The average sigma 
score of these 10 children increased fiom —2 4 sigma at 21 months 
to —9 sigma at 6 yeais The gieatest impiovemertf foi this gioup 
of 10 childlen occuncd between 21 and 24 months Factors which 
may be contiibuting to the maiked changes in scoies between the 
fiist two tests are (a) unieliability of the initial test, due to emo¬ 
tional or othei factors, (b) changes in the nature of the test items, 
that is, a largei pioportion of test items requiring the compiehension 
and use of language at 24 than at 21 months The greatest gain 
in this group of children who earned such low scores at 21 months, 
was shown by Case 355 (Figuie 1) with an incieasc of 3.5 sigma 
The average IQ of the 10 children earning the lowest scores at 
6 years was 92 The scoies of these children decreased rather 
giaduallv from an average sigma score of —1 at 21 months to an 
aveiage sigma score of —2 1 at 6 yeais The scoies of two of the 
10 children decreased over 2 sigma. 

Two of the 10 childlen earning the highest scoies at 21 months 
were among the 10 highest at 6 yeais Thus, for both the low and 
the high group, two out of 10 (oi 20 per cent of the children) 
maintained their extreme positions during the penod undei con¬ 
sideration Case 324 (Figure 1) is one of those who maintained 
her extiemely high scoies. The average scoies of these children 
diopped from 2.2 sigma to 1. sigma, and as in the case of the 
child ion with the lowest scoies, the gieatest change took place be- 


7 It would he appropriate at this point to attempt some explanation of the 
facts that have been presented However, since many of the possible 
explanations (emotional factors, envnonment stimulation of the home and 
nursery school, etc ) can he evaluated from the available data, this discus¬ 
sion of detei mining factors will be postponed to a future publication in which 
the relation of certain factors to mental test scores and changes in mental test 
scores will be presented (cf 10) 
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tween 21 and 24 months. Two of the 10 childien showed a de¬ 
crease of 2,8 in sigma score. 

The 10 children with the highest scores at 6 years increased 
from an average of .6 sigma to 2 4 sigma between 21 months and 
6 years. This incicase took place quite giadually from one age 
level to the next. Case 385 (Figure 1} showed the greatest gain 
(4.6 sigma). 

Discussion of the constancy of mental test pciformance for chil¬ 
dren earning extreme scores shows that marked changes occur over 
this age period, and indicates fuithcr that the changes are most 
apt to occur between 21 and 24 months In other words, the 
initial test does seem to lack the predictive value of a second test 
given fairly soon after the first. 

The results reported on the constancy of mental test perform¬ 
ance for children earning extreme scores show that thcie is a strong 
tendency for a iegression towaid the mean on retests The corre¬ 
lation between high scores on the lust test at 2l months and 
gains m mental test scores between 21 months and 6 years is —.68 
Thus, for a child earning an extreme scoie at 21 months, there 
is more likelihood of a regression toward the mean than constancy 
of performance in the subsequent years. 

Summary 

A group of 252 children who comprise a representative sample 
of the children living in Berkeley, California, were given mental 
tests at specified ages duiing their preschool years. The children 
were first tested at the age of 21 months, and subsequently on their 
half-yearly and yearly biithdates. The constancy of mental test 
performance between 21 months and 7 years was found to be essen¬ 
tially the same on two different preschool mental tests (California 
Preschool Schedules 1 and II), and for two comparable subsamples 
of the main gioup Although test perfoimance is fairly constant 
over short age periods, mental test constancy appears to be markedly 
dependent on both the ages of the children and the interval be¬ 
tween tests. The age ratio, 

CA at first test 
GA at second test 

which takes both these factors into account, is correlated with the 
mental test constancy coefficients on the California Preschool 
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Schedule I to the extent of 92±02, and with test constancy co¬ 
efficients on the California Preschool Schetile II .78±.06. The re¬ 
sults show that an initial test given at the age of 21 months gives 
a negligible piediction of test success on the Stanford-Binet at 6 
or 7 yeais. Tests given at three years or later to children who 
have had test experience ate much moie predictive of success on 
the Stanford at 6 or 7 years (correlations range from .58 to .76), 
yet aie not high enough to warrant full confidence if one were 
adopting a child. Marked individual differences in test constancy 
aie noted Twenty per cent of the children earning extremely high 
or extiemely low scores at 21 months maintain that position to the 
6-yeai test On the other hand, there are many instances of ex- 
tremelv marked changes in mental test scores One child gamed as 
much as 4 sigma, while two children gained over 3 sigma between 
21 months and 6 yeais 

These results suggest the impossibility of making an accuiate 
prognosis of future ability on the basis of a single mental test 
given befoie the age of two, but suggest further that lepeated tests 
and tests at latei ages of the preschool span have increasing pre¬ 
dictive value 
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STUDIES IN MENTAL DEVELOPMENT. I. PERFORM¬ 
ANCE ON GESELL ITEMS AT SIX MONTHS AND 
ITS PREDICTIVE VALUE FOR PERFORMANCE 
ON MENTAL TESTS AT TWO AND 
THREE YEARS* 


Samuel S, Fels Research Institute, Antioch College 


Virginia Lafayette Nelson and T. W. Richards 


One phase of the psychological testing program in the Fels study 
of child development has dealt with the use of mental tests at 
intervals during postnatal life. The tests used and frequency of 
observation have been the following: 

Gesell developmental items os described by Gesell (5) at 
six, twelve, eighteen, and twenty-four months 

Merrill-Palmer Scale at eighteen, twenty-four, thirty, thirty- 
six, forty-two months (9) 

Stanfoid Revision (1916) of the Bmet-Simon Scale at thirty- 
six, forty-eight, and every year thereafter (10) 

The group tested has included about 150 infants, most of whom 
aie not yet old enough to have taken the full battery of tests An 
attempt was made to test the child as near as possible to his actual 
birthday 

It is the purpose of this study, among other things, to determine 
the relationship between performance on early tests and that demon¬ 
strated on later tests The present leport is concerned with the 
inteirelationships between the performance on the Gesell items at sin 
months, and the relation of these perfoimances to the total test, the 
Merrill-Palmer test at 24 months, and the Stanford-Binet at 36 
months. Correlation has also been determined between the total 
test at six months and each of these later tests. 

One hundred and twentv-thiee childien wcie examined at or near 
the six-month buthday, by four examiners. Seventy-live per cent 
of the examinations weie made by one examiner (the senior author). 
Of the total group, 82 of these infants were examined within four 
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days of the biithday, of these 82, five tests weie tejected because so 
few items received a score. 

There arc, at the six months level of the Gcscll Series, 48 items 
oi possible scores The numbet of subjects tested foi cacli item, the 
percentage passing each item, and the percentages obtained by four 
other investigations,—the Gcsell (5), Bayley (l), 1 Fillmore (4), 
and Linfert and Hierholvct (7) studies,—aic presented in Table 1 

It will be seen m 'Fable 1 that holds head a eel, and hands lead 
to table were passed by 100 per cent of the Fcls group. Ten other 
items were passed by at least 90 per cent. The most difficult items, 
passed by less than 10 per cent of the gioup, weie coos to music (9 
per cent), mutates drop i/i cup (8 per cent), and fine p/cheusion (4 
pei cent). 

An examination of the Pels peicentagcs passing in Table 1 will 
indicate that there is not a unifoim distnbution of items in terms 
of difficulty throughout the scale In tcims of deciles the fiequencies 
ate picsentcd in Table 2. 

TABLE 2 

Pei cent Nuinhci of items 

*91-100 
81- 90 
71- 80 
61- 70 
SI - 60 
41- 50 
31- 40 
21- 30 
11 - 20 
1 - 10 

^Includes two items passed by 100% of group. 

There is thus an overabundance of easy tests, while the frequency 
of tests throughout the deciles lowei than the highest is someAvhat 
equivalent 

In order to deteimine the extent to which the lesults on our group 
might compare with those obtained by othci investigators, correla¬ 
tions between the peicentagcs of the vaiious gioups passing items 
apparently in common were made Since there weie so few items 


12 

5 

5 

4 

5 

4 
2 
3 

5 
3 


Tr. Bayley does not present the percentages passing single items in hex 
published reports (1, 2, 3) but very kindly foiwnidcd them to us in per¬ 
sonal communication. We wish to acknowledge her kindness 
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in common between investigations (and since the Gesell percentages 
aie given in intervals of unequal lengths) coefficients were obtained 
by the method of lank differences (Table 3) They were as follows* 


TABLE 3 




No items 

Coefficient 

Percentages pass, 

Fels and Gesell groups 

48 

.85 ±.03 

Percentages pass, 

Fels and Fillmore groups 

5 

.91 ±05 

Peicentages pass, 

Fels and LInfert-Hierholzer 

8 

57 ± 17 

Percentages pass, 

Fels and Bayley 

24 

* 58S± 09 

Fels percentage pass and Bayley age values 

2+ 

*— S65±,03 

Fels percentage pass and Fillmore age values 

5 

— 91 ±05 


*Penrson coefficient. 


Factors to be taken into account in comparing the Fels results 
with those obtained by other investigators aie (a) that it is extremely 
difficult to ascertain, simply by examination of reports in the litera¬ 
ture, whether or not the technique used for a given item, like sits with 
slight support is comparable with that used by us 01 by othei investi¬ 
gators An attempt has been made to avoid comparisons wheie the 
similaiitv of Fels technique to repoited technique was at all doubtful. 

( b ) The numbers of cases used in studies compared with our own 
were approximately as follows: Gesell, 50 infants, Linfeit and Hiei- 
holzer 46-50; Fillmoic 87-139, Baylcy 61. Each of the groups, 
with the possible exception of Gesell’s, was possibly of slightly su¬ 
perior socio-economic status, as was the Fels group. 

Statistical analysis showed that the Fels group had significantly 
less difficulty than the Bay lev group on 12 of 24 compaiable items, 
and significantly gi eater difficulty on one, legaids pellet By com¬ 
parison with the Fillmoic group, one item was significantly easier 
for the Fels gioup pellet ivhole hand, and one moie difficult sits 
alone The Linfeit and Hierholzci group was superior to the Fels 
groups on pats table , and infeiioi on makes stepping movements Such 
differences may be due to real differences between the groups in 
ability, the observations of other investigators differing as much 
from each othei as fiom the Fels observations. It would be unsafe to 
assume, howevci, that differences in ability account entirely for the 
variation in recorded peifoimance, for there aie undoubtedly differ¬ 
ences in the criteria of success used in vauous laboratories. 

The mean percentages passing compaiable items in each of the 
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investigations compared with the Fels investigation are picsented 
in Table 4. 

TABLE 4 


Investigator 

Number of 
comparable items 

Fels mean 
pei cent 

Other mef 
percent 

Fillmore 

S 

50 2 

53.8 

Lmfert-HierhoUtr 

S 

46 3 

37 4 

Bayley 

2+ 

66.9 

55.8 

Gesell 

48 

61,1 

544 


The Fels group would seem, from the above, to pass comparable 
items slightly more easily than any of the other groups except the 
Fillmore group. This may be due to an actual superiority in per¬ 
formance, or to a lower criterion of performance on the part of 
the examiners for the Fels group. It is obvious from these data that 
the distribution of items in terms of difficulty is neither a normal 
nor an even one; there arc too many easy tests. 

Scoring thb Total Schedult at Six Months 

Attempts to obtain for the total test a score weighted for diffi¬ 
culty of the items were made by assigning probable error values to 
the percentages passing When total scores thus weighted were cor¬ 
related with the ratio of numbei of items passed to the number 
attempted a coefficient (Pearson) of .956dr 01 was obtained, indi¬ 
cating that the number of items passed was as good an index of 
performance on the total test as was such a scoie weighted for 
difficulty. 

The distribution of number of items passed (in all cases calculated 


TABLE S 


Score 

Frequency 

6 0 to 10.9 

3 

11 0 to 15.9 

4 

16.0 to 20 9 

10 

21.0 to 25 9 

15 

26.0 to 30.9 

9 

31 0 to 35.9 

20 

36,0 to 40.9 

14 

41 0 to 45 9 

2 

Total 

77 

Mean 

28 17 
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as the number out of a possible 46) is given in Table 5. It will be 
seen that the distribution is definitely bimodal. 

The coefficient of reliability for this group of 46 items was ob¬ 
tained by the split-half method, using items in two series alternating 
in difficulty The value obtained with 65 cases, -f- 79±:.03 is raised 
by the Spearman-Brown correction to -f-.883rjt 02 This compares 
favorably with values reported in other investigations at six months • 
Linfert and Hierholzer -f-.81, Bayley +.95, Fillmore -}-.90. 

The Relationship between Total Test Performance and 

Age 

Although the group used in calculating the percentages passing 
each item was restricted to those tested within four days of the sixth- 
month birthday, there were 110 children tested m all. The spread 
in age is given m Table 6 

TABLE 6 


Age inteival 

Number cases 

22 5 to 31+ days early 

1 

13 5 to 22,4 days early 

0 

+ 5 to 13 4 days early 

4 

4.4 days eaily to 4 5 days late 

77 

4 6 to 13 5 days late 

17 

13 6 to 22 5 days late 

4 

22 6 to 315 days late 

3 

31 6 to 40 5 days late 

2 

40 .6 to 4-9 5 days late 

0 

+9 6 to 58,5 days late 

0 

586 to 67 5 days late 

1 

Total 

109 


The correlations between age and ratio of passed to attempted 
items 2 for all children who tried at least two-thirds of the items was 
-j- 10±:,06, indicating little relationship 

Sex Differences in Performance on the Six Months Gesell 

Schedule 

No reliable difference between sexes was apparent in total test 
scores. Statistical tieatment of diffeiences on single items yielded 
no critical ratios (on a sigma basis) of three, and but one greater 

2 Ref erred to hereafter as total test score 
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than two (2.7, the females being siipcnoi to males on clasps dangling 
nng) 

Relationship bltweln PiiRrouMANCE on Single Items and 
Performance on the Whole Trsx at Srx Months 

Biscrinl coefficients of con elation weic dcteiminecl foi the group 
tested within four days of the sixth-month both day between the 


performance on ceitain items and tire total test score. These coeffi¬ 
cients, for all items passed by not more than 90 per cent of the group, 
are presented m Table 7, togcthei with the peiccntages of the group 
passing each item. 

TABLE 7 

Bisenal i* 

Percentage 

Inhibits head and one hand 

.88 

65 

Exploratory manipulations 

.87 

51 

Lifts inverted cup 

87 

76 

Reaches directly for spoon 

86 

65 

Secures cube (from inverted cup) 

.82 

31 

Picks up cube 

.82 

77 

Dangling ring: scues above head 

80 

50 

Dangling ling, persistent reaching 

.80 

43 

Pats table 

.80 

74 

Reacts to mirroi image 

77 

88 

Looks foi fallen object 

77 

56 

Thiows objects to floor 

75 

55 

Manipulates one hnnd 

72 

63 

Makes stepping movements 

69 

63 

Papei purposeful reaction 

68 

25 

Drops one cube for third 

68 

36 

Sits with slight support 

.66 

89 

Dangling ring, clasps ring 

.66 

89 

Takes bottle in and out of mouth 

65 

52 

Brings spoon 

63 

49 

Regards pellet 

62 

+6 

Cieeps or hitches 

61 

20 

Holds two cubes 

58 

88 

Prefers one hand 

58 

18 

Music* laughs 

58 

29 

Conscious of fallen object 

.55 

84 

Rolls back to stomach 

55 

76 

Casts objects for noise 

55 

22 

Pellet whole hand 

54 

14 

Sita alone 

52 

16 

Says "mama 11 or "dadn” 

51 

18 

Splashes in tub 

,47 

74 

Music, stops crying 

.37 

51 


*These coefficients aie about .06 points higher tlinn those obtained by 
correlating the items with the total test less the item in question, the differ¬ 
ence varying fiom .0+ to 07 as the frequency in one entegory becomes 
more or less than 50% 
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Examination of the coefficients above shows that those items cor¬ 
relating best with the total number of items passed aie of distinctly 


TABLE S 


Motor 


Inhibits head and one hand 

88 

Exploratory manipulations 

87 

Lifts inverted cup 

87 

“Reach far spoon 

U 

Secure cube 

82 

Pick up cube 

82 

Dangling ring sewe 

,80 

“Dangling ring reach 

SO 

Pat table 

SO 

Throw objects to flo 01 

75 

Manipulates one hand 

.72 

Drop one cube for third 

68 

Paper purposeful leaction 

68 

Dangling ring clasps 

66 

Bottle in and out mouth 

65 

Bang spoon 

63 

Hold two cubes 

.58 

Piefer one hand 

59 

“Casts objects for noise 

55 

Pellet' whole hand 

5+ 

Splash in tub 

47 

MEAN MOTOR (N = 21) 

71 

Awareness 01 Distance Peiccptwc 


Reaches for dangling ring 

SO 

Reaches directly for spoon 

S6 

Reacts to mirror image 

77 

Looks for fallen object 

77 

Regards pellet 

62 

Music laughs 

,58 

Conscious of fallen objects 

55 

Casts objects for noise 

55 

Music stops crying 

37 

MEAN AWARENESS OR D P (N = 7) 

65 

Lo cotnotoi -fios/iti ctl 


Makes stepping movements 

69 

Sits with slight support 

.66 

Creeps or hitches 

61 

Rolls back to stomach 

.55 

Sits alone 

52 

MEAN LOCOMOTOR-POSTURAL (N = 5) 

61 

Language 


Says "mama" or “dada” 

51 


•Also included in awareness or distance senes peiceptive 
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more grasping and manipulative nature than arc those correlating 
least. It is obvious that there are more items of this sort in the 
series at this level, which accounts for the nature of these rela¬ 
tionships. When items are classified roughly according to five 
categories—motor (including reaching, grasping, manipulating, 
laterality), awareness or distance-perceptive, locomotor-postural, lan¬ 
guage and adaptive, the lcsults in averaging coefficients weie obtained 
as shown in Table 8. 

Such a summary, qualitative as it is, shows definitely that there is 
a premium placed upon items involving grasping, reaching, and 
manipulative behavior, with such features as postuie, locomotion, 
and perception, in a secondary position. This is done simply by 
including an overabundance of items of this motor character, and 
this is due possibly to the fact that such items of behavior are most 
chaiacteristic or obvious at this age. A more careful statistical 
analysis of mtcrielationships between items is in ordei, to determine 
what specific factors aie tested by this lepertoiie of behavior at 
this age level. Bcfoie making this analysis, however, it will be 
interesting to determine how the total test score on six-montha 
Gcsell items and how the items themselves are related to mental 
development in subsequent ycais. 

The Relationship between Perform an cf on the Gesell 
Series at Six Months and Performance of 
Tests at Later Age Levels 

Longitudinal coirelations between early test performance and later 
IQ have been obtained by Muhlenbein (8) in connection with the 
Linfert-Hierholzer material, by Baylcy (1) for her series, and by 
Fillmore (4), who used the earliest IQ obtained. Fillmore also 
correlated item performance in baby tests with latei IQ, 

Bayley’s correlations for 61 children between the performance on 
her series of tests at 4-5-6 and 7-8-9 months and performance at 
18-21-24 and 27-30-36 months ranged from —J-.10 to -f-39. Muh¬ 
lenbein correlated a quotient obtained from the Lmfcrt-Hierholzer 
tests at six months with the IQ at four and five ycais, obtaining a 
coefficient of -f-.ll. This coirelation was raised to -f-.33±: 08 when 
sigma scores for the early test and a rcstuctcd age range for the 
later tests weie used. Fillmoie’s coi relation between perfonnance 
on the scale at 6 months and the earliest IQ (at two to three years) 
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was +.320. In addition to the correlation of the total test scoie 
with the eailiest IQ she correlated certain of her items with this 
critenon, obtaining coefficients for the six months items tanging 
from +.02 to +.43. 

These investigations, though not dealing with the six months 
Gesell schedule as a unit, do deal with many of the items of the 
Gesell schedule and piobably sample the Gesell senes lather ade¬ 
quately. It is obvious that there is little coirelation shown in these 
investigations between perfoimance at six months and latei test 
performance Tins lack of con elation may be due to a numbei of 
factors, including poor reliability of the tests, influence of envnon- 
ment on the abilities measured, or a too gioss lumping of specific 
factors which may be common to various age levels but the measure¬ 
ment of which is submerged by impioper weighting. 

The object of this report is to analyze the predictive efficiency 
not only of the total test at six months but of items within the test 

As stated above, a numbei of our children wcie given the Meirill- 
Palmer test and the 1916 Stanford Revision of the Binet test at 
later age levels. For coirelation with future test peifoimance the 
items and the total test scores at six months on the Gesell series 
were coi related with the Menill-Palmci at 2+ months (on 48 chil¬ 
dren), and the Binet at 36 months (on 31 childien). Total Gesell 
scores at six months were also conelated with the MertilL-Palmer 
at 18 months, but with a group of only 20 subjects 

The intercorrelations between tests weie as follows: 


Item score Gesell 6 months and Mernll-Palmei 
raw score IS months 

Item score Gesell 6 months and Merrill-Palmer 
raw score 24 months 

Item score Gesell 6 months and Stanford-Binet 
mental age 36 months 
Haw score Merrill-Palmer 18 months and 
raw score 2+ months 

Raw score Merrill-Palmei 18 months and 
Stanford-Binet mental age 36 (too few cases) 
Raw score Men ill-Palmer 24 months and 
Stanford Binet mental age 36 


N 

? 

20 

4- 62± 09 

48 

-f 37+ OS 

31 

+ 46+ 10 

13 

+ 62±,12 

29 

+.66 + 07 


It will be seen that relationships are nowheie unusually high. 
Correlations between adjacent age periods,—6, 18, 24, and 36 
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months—are about .65, and highest m the group. The Merrill- 
Palmci at 24 months con elates as well with the Binet at 36 as 
it does with the 18 months Meinll-Palmci. It is mtcicsting to 
note that the Gcsell senes at six months con elates slightly better 
with the Binet at 36 months than it docs with the Merrill-Palincr 
test at 24 months It will be seen latei that the mean itcm-corrcla- 
tions with the 2+ months Mci t ill-Palmcr and the 36 months Bmct 
bear out this tendency nuitc maikedly 

For predictive purposes these coefficients aie, of couise, cxticrricly 
low, presenting coefficients of alienation for the Gcsell series and. 
othei tests of .78 for the 18 months McrnU-Palmei, ,88 for the 
tin ec ycai Stanfoid-13inet, and .94 foi the two year Met rill-Palmer. 
Indices of foiecasting efficiency aie as low as 6 pei cent foi the 
two yeai Men ill-Palmcr. Howevei, it will be seen that the coeffi¬ 
cients aie higher than those lepoited by otlici investigatois 

CORRELATIONS BLTWETN PERFORMANCE ON TEST Il'EMS OF THE 

Six Months Gesfll Seriis and Performance on the 
Merrill--Palmer Test at Twenty-Four Months 
In the hope of determining whethei oi not an analysis of relation¬ 
ships by items might indicate a highci predictive value for certain 
of them than for the total six-months series cn masse, it was de¬ 
cided to cori elate each of the items passed by at least 90 pei cent 
of the group at six months with the peifoimance at 24 months 
(Menill-Palmcr raw score) and at 36 months (Stanford 13met 
Mental Age). It should be kept in mind that the thiee year Binet 
on 31 subjects coirelated slightly bettci with the Gcsell six months 
series than did the two j'ear Men ill-Palmei on 48 subjects 

TABLE 9 


Score Frequency 


6 to S 

3 

9 to 11 

0 

12 to 1+ 

4 

15 to 17 

11 

18 to 20 

11 

21 to 23 

S 

24 to Z( 

6 

27 to 29 

3 

30 to 32 

2 

Total 

48 

Mean 

19.88 

Sigma 

5.57 
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The distribution of raw scores for the Merrlll-Paimer test at two 
years is shown in Table 9 

Item correlations were determined by means of the bisertal coeffi¬ 
cient technique The coefficients secured, in order of their size, 
appear in Table 10 

TABLE 10 


Regards pellet 58 

Picks up cube 49 

Splashes in tub 44 

*Looks for fallen object 43 

Music laughs 40 

Reaches directly foi spoon 39 

Thiowa objects to floor 39 

■•'Lifts inveited cup 38 

Holds two cubes 37 

Piefers one hand 37 

Sits with slight support 36 

Casts objects for noise 33 

Dangling ring* clasps ring 29 

Dangling ring seizes above head 28 

Dangling nng persistent reaching 27 

Drops one cube for third .27 

Exploratory manipulations 25 

Music stops crying 25 

Takes bottle in and out of mouth 22 

Conscious of fallen object 22 

•Pellet whole hand 19 

Makes stepping movements 15 

Papei purposeful reaction 14 

Bangs spoon 11 

Secures cube (fiam inverted cup) 08 

Creeps or hitches .07 

Rencts to mirror image 04 

Inhibits head and one hand 03 

Rolls back to stomach 03 

Pats table 00 

Says “mama” and “dada” .00 

•Sits alone -—05 

Manipulates one hand •—07 


•Fillmore coefficients with earliest IQ 
Looks for fallen object 30 
Hunts covered object 22 
Picks up pellet 43 

Sits alone 25 

The average of these coefficients, at 23, is much lower than the 
correlation between the total Gesell Schedule and the Merrill- 
Palmer test, which was 33. However, certain items correlate much 
better than did the total test, namely, the first 11 items Interest- 
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ingly enough, many of these are not items of outstanding motor 
character. The items i egat ds-pcllel, splashes in tub, looks for fallen 
objects, and music: laughs aie not as “motor” as some of the other 
items. 

As one might expect, item coiielations tend to be lower in the 
case of the 24 months McrnU-Palmer than in the case of the total 
test at six months. 

It will be seen that the ranking of six-months items as they 
correlate with the scoie on the Merrill-Palmcr at two years is 
quite different from the ranking according to their coirelation with 
the total six months test Again the postural-locomotoi items rank 
low, and the one language item ranks very low Items which 
tended to correlate low with the Gescll at six months but highly 
with the Merull-Palmer at 24 months weic 

Regards pellet 
Splashes in tub 
Music: laughs 
Holds two cubes 
Picfcis one hand 
Clasps dangling ring 
Music slops crying 

Those which corielated highly with the Gescll at 6 months, but 
low with the Mcrrill-Palmcr weie 

Secuies cube from diverted cup 
Reacts to muror image 
Inhibits head and one hand 
Pats table 

Manipulates one hand 

There is a tendency foi items which we have designated as 
“Awareness oi distance perceptive” to increase in their relative 
ranking, while the "motoi” items tend to decrease. The mean 
coefficients for the groups compaied in the preceding analysis of 
relationships to the total test, in this case were, for the motor items, 
25, for the awareness-distance perceptive .32, the posture-locomotor 
.09, and for the one language item 00. Wheieas the motoi items, 
perhaps due to their greatei abundance in the 6 months schedule 
tended to correlate best with the total number of items passed, when 
coi related with the 24 month Merrill-Palmcr they do not correlate 
as well as do the awaicness or distance perceptive items. Posturo- 
locomotor items correlate pooily with six months as with two year 
total performance. 
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Considering the items in terms of their picdictive value for 
Merrill-Palmer performance, it is obvious that though this value 
is considerably higher in some cases than for the total test, it is yet 
low. For the highest coefficient, of 58, the coefficient of alienation 
is .81, and the forecasting efficiency but 19 per cent. 

The method of multiple correlation was tried in several ways 
to determine whether or not higher correlation and hence higher 
predictive values might be obtained. The items which correlated 
with the Merrill-Palmer test at 24 months better than did the total 
6 months score (or better than .33), and which at least 25 and not 
over 75 per cent passed, were used m these correlations. These 
items, and their zero order coefficients aie given in Table 11. 


TABLE 11 



Biserial r 

Coefficient 

alienation 

Predictive 

efficiency 

Regards pellet 

58 

81 

19% 

Splashes in tub 

.44- 

90 

10% 

Looks for fallen object 

43 

90 

10% 

Music. laughs 

.40 

.92 

8% 

Reaches directly for spoon 

39 

92 

8% 

Throws objects to floor 

39 

.92 

8% 


Correlating the Merrill-Palmer at two years with combinations 
of two items gave only five coefficients higher than that for regards 
pellet above. These all involved the item regards pellet, and are 
given in Table 12. 

TABLE 12 



R 

Coefficient 

alienation 

Predictive 

efficiency* 

Regards pellet combined with 

66 

75 

25% 

Looks for fallen object 

66 

75 

25% 

Music laughs 

.64 

77 

23i% 

Splashes in tub 

60 

.80 

20% 

Reaches directly for spoon 

60 

.80 

20% 

Throw objects to floor 

.59 

.81 

19% 


•Formula for “Predictive Efficiency,” 100[l—(!•—r*)] or 100(1— -k) 


These coefficients represent very little increase in predictive effi¬ 
ciency as the result of combining items in pairs 

Multiples were obtained in another way by adding as independent 
variables each of the above items in the decreasing order of their 
zero order coefficients. This effect is shown in Table 13 
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TABLE 13 



Its zero 

Cumulative 

Predictive 

Item added lo tJiose above it order r 

Jl 

efficiency 

Regards pellet 58 


19% 

Plus splashes in tub ,44 

60 

20% 

Plus looks for fallen oltjccl 43 

66 

25% 

Plus music laughs .40 

.67 

26% 

Plus reaches directly for spoon 39 

67 

26% 

Plus throws objects to floor 39 

.70 

29% 


It is apparent that the addition of more and more items increases 
the correlation and the predictive efficiency; indeed, it would seem 
that were we to continue this process we might get a fair degree of 
correlation On the other hand, these items are those winch cor¬ 
relate best with the criterion, and they exhibit no greater correlation 
between them than do othei items m the scale We might lcgard 
the coefficient of 70 as somewhere near the maximum con elation 
obtainable with the raw score of the Merrill-Palmcr at two years. 
This degree of correlation is but 10 per cent more efficient for pre¬ 
diction than is die single item, legends pellet. 

A general conclusion from the relationships here demonstrated js 
that the Gesell Schedule at six months is not greatly predictive of 
mental status as measured by the Men ill-Palmcr test at two years. 
Certain items in the scale at six months aie relatively more pre¬ 
dictive, but their con elation is not over .60. In no sense may we 
regard the six months Gesell as measuring more than 50 per cent 
of whatever abilities the Merrill-Palmer measures at two years. 

Correlations between Performance on Test Items of the 

Six Months Gesell SERirs and Performance on the 
Stanford-Binet (1916 Revision) at Thirty-Six Months 

Correlations as made foi the 24 months Merrill-Palmer were 
also made for the Stanford-Binet at 36 months The 1916 Revision 
was used, and correlations were made with mental age Distribu¬ 
tion of mental ages at tlucc years is given in Table 14. 

It will be seen that tile distubution is definitely bimodal, with 
peaks at 37 months (IQ about 100) and again at 47 months (IQ ol 
135). This distribution and the small number of cases obtained at 
this level might decrease the significance of statistical treatment as 
compared with the relationships estimated for the Merrill-Palmer 
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TABLE 1+ 


MA 

Frequency 

3+ to 36 

6 

37 to 39 

8 

+0 to 42 

2 

+3 to 45 

3 

46 to 48 

7 

49 to 51 

3 

52 to 54 

1 

55 to 57 

1 

Total 

31 

Mean 

42.95 

Sigma 

5 97 


test at two years Despite these handicaps it would seem to us 
interesting, for pm poses of compaiison between the Binet at three 
and the Merrill-Paimer test at two years, to relate to them early 
test pciformance on the Gesell items 

It has been mentioned that the raw score on the six months Gesell 
correlated -j-.47 with Binet mental age at three years 
The biserial technique of correlation was used for the Binet lela- 
tionships to Gesell items at six months. Coefficients secuicd for each 
item, m deci easing order, aie given in Table 15, 

Correlations of six-months items with the Stanford-Bmet at three 
years ranged from .00 to .58, grouping about 20- 25. The highest 
coefficient, with splashes in tub was obtained with an item correlat¬ 
ing very low with the total test. The following items correlated 
low with the total test but well with the Binet at 36 months 

Music, laughs 
Splashes in tub 
Regards pellet 
Prefers one hand 
Music stops trying 
Casts objects for noise 
Szts alone 
Pellet whole hand 
Says "Mama" or “dado.” 

Those correlating low with the Binet, but highly with the total 
test were. 

Looks for fallen object 
Paper purposeful reaction 
Throws objects to floor 
Lifts inverted cup 
Picks up cube 
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TABLE 15 


Splashes in tub ,58 

Regards pellet ,5(1 

Reaches directly for Bpoon ,5+ 

Prefers one hand 53 

Music: stops crying ,52 

Music, laughs > .52 

Dangling ring: pieisistent reaching .46 

•Sits nlone .46 

Casts objects for noise 4+ 

Inhibits head and one hand 36 

Exploratory manipulations .36 

Dangling ring, seizes above head .36 

Pats table .34 

•Pellet' whole hand 32 

Secures cube {from inverted cup) .31 

Says “mama” and “dnda" .30 

Reacts to mirror image .30 

Takes bottle in and out of mouth .29 

Bangs spoon .26 

Drops one cube for thud ,25 

Conscious of fallen object 23 

Manipulates one hand .20 

Picks up cube .18 

•Lifts inverted cup .18 

Makes stepping movements .17 

Rolls back to stomach .16 

Throws objects to floor .10 

•Looks for fallen object 07 

Paper' purposeful reaction .02 

Creeps or hitches .02 

Holds two cubes .00 


•Fillmore coefficients with earliest IQ: 
Sits unsupported .25 

Picks up pellet 43 

Hunts covered object .22 
Looks for fallen object .30 


As in the case of the 24 months Merrill-Palmer correlations, the 
strictly motor items tend to have lower coefficients than the aware¬ 
ness or distance perceptive items. The postural-locomotor items 
remain low throughout. The lone language item correlates slightly, 
for the first time, with the Binet. Interestingly enough, sitting alone 
which correlates poorly with all other tests, correlates relatively 
higher with the Binet* 

Table 16 presents the average correlation for the motor, awareness, 
posturo-locomotor and language items with each of the total test 
scores. 
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TABLE 16 


Type 

Number 

items 

Gesell 6 moa 
Total test less item 

Mernll- 
Palmer 6 mos. 

Stanford-Binet 
36 mos 

Motor 

21 

.65 

25 

.30 

Awareness 

7 

59 

32 

.41 

Posturo- 

Locomotor 

5 

.SS 

11 

21 

Language 

1 

.45 

.00 

.30 

Mean 


60 

.23 

30 

Correlation 
total test 


.SS 

.33 

.47 


It will be seen above that the Gesell series at six months consists 
to a large degree of motoi items These involve reaching, manipu¬ 
lation, grasping, etc , and naturally correlate well with the total 
test due to slieei abundance. They do not correlate as well with 
either the Mernll-Palmer at two years or the Bmet at three years, 
however, as do items which we have designated as "awareness" 
items These awareness items were reaches for dangling 
ring? teaches dvectly for spoon? tenets to mb tot image, looks for 
fallen object, tegatds pellet, music, laughs , conscious of fallen ob¬ 
jects, throws objects for noise? and music' stops crying They were 
set aside in a group because (with the exception of three items 
designated as fitting into the motor seiies) they did not seem pri¬ 
marily to involve manipulation of any sort, nor response to tactile 
stimulus. Essentially they involve reaction to a somewhat removed 
source of stimulus, although the response itself is of motor character. 
In a sense they might be defined, as peiceptive responses, or responses 
which would indicate reaction to a specific stimulus. By contrast 
with other items they imply a stimulus differential; they are not 
qualities of performance. 

In an effort to see whether or not the piedictive value of items in 
the Gesell series foi three year Bmet mental age might be raised by 
multiple correlation, a technique similar to that used for the Merrill- 
Palmer relationships was used Five items were selected which were 
passed by from 25 to 75 per cent of the group, and which correlated 
more highly with the Bmet at three than did the total six months 
test (which correlated 47). These, with their coefficients of cor¬ 
relation and alienation, and their indices of predictive efficiency are 
given in Table 17. 


a Also included under motor items. 
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TABLE 17 




Index 



Coefficient 

forecasting 

Item 

Biscrml r 

alienation 

efficiency 

Splashes in tub 

58 

81 

19% 

Regards pellet 

,56 

83 

17% 

Reaches directly for spoon 

5+ 

84- 

16% 

Music; stops crying 

,52 

.85 

15% 

Music* laughs 

52 

85 

15% 


Correlating combinations, of two items with the Binet mental 
age at three gave the coefficients shown in Table 18, 

TABLE 18 


Combination 

R 

CocfF alien 

Index F.l 

Regards pellet and music, 
stops crying 

.76 

65 

35% 

Spi ash and music laughs 

7 5 

66 

34% 

Splash and rench for spoon 

.71 

70 

30% 

Splash and music stops crying 

.70 

72 

28% 

Regards pellet and music, laughs 

69 

72 

28% 

Splashes and regards pellet 

.65 

76 

24% 

Regards pellet and reach spoon 

.65 

.76 

24% 

Reach spoon and music stop 
crying 

6+ 

.77 

23% 

Reach spoon and music laughs 

.62 

79 

21% 


These coefficients repicsent an mcieasc in predictive efficiency 
of almost double that of the zero Older correlations 

"When multiple coefficients were obtained bv adding as independent 
variables each of the above items in order of their decreasing zero 
order coefficients, the results were obtained as shown in Table 19 

TABLE 19 


Predictive 


Item added to those above 

it Its zero order r 

Cumulative R 

efficiency 

Splashes in tub 

.58 


19% 

Plus regards pellet 

.56 

65 

24% 

Plus reaches directly for 

spoon 54 

73 

31% 

Plus music stops crying 

.52 

79 

39% 

Plus music laughs 

52 

.78 

37% 


The results (Table 19) would suggest that the predictive efficiency 
of single items is better than that for the total test, and is raised by 
combining items. When five items correlating relatively highly 
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with the Binet at three years, at about 54 are combined, a correla¬ 
tion of almost .80 is obtainable, which has a predictive efficiency of 
almost 40 per cent If we regard the abilities tested by the Gesell 
series at six months as basic to those measured by the Binet at three 
years, we may conclude that as much as 60 per cent of the variance 
in mental age at the later age level is sampled at six months. 

Summary 

A group of 123 infants were given the Gesell Schedule of items 
for the six months level These children ranged in age from five to 
eight months No correlation was found between number of items 
passed and age Despite this fact, further correlations were limited 
to the gioup of 77 children tested within four days of the sixth 
month birthday. In this group no significant sex diffeienccs were 
apparent, either for the raw score or between the percentages passing 
single items. 

The difficulty of the items ranged from 100 per cent passing to 
4 per cent passing Weighting items for their difficulty gave scores 
which correlated almost perfectly with the number-of-items-passed 
scoie, so was considered as no more advantageous 

Item analysis showed that items involving reaching, grasping, and 
manipulation correlated most highly with the total score at six 
months; this was due to their abundance in the list of 46 items 
Items involving distance perception and awareness, posturo-locomotor 
abilities, and the one language item correlated but slightly with the 
total test The central tendency for item correlation with the total 
test was about .66 (lowered to about 60 when considered as cor¬ 
relation with the total test less the item correlated). 

The literature is in agreement in reporting six months performance 
to correlate poorly (from .10 to 30) with indices of later mental 
status. Our own analysts showed the relationship of total test score 
to two year Menill-Palmer raw score to be .37, and to the three 
yeai Stanford-Binet mental age 46 Single items combined in cer¬ 
tain ways gave multiple coefficients of as great as .70 for the two 
year test and 80 for the three year test 

When the nature of the six months items was considered in terms 
of their correlation with test performance at two and three years, 
there was found a tendency for manipulative items to decrease and 
for items of distance perception and awareness to increase in relative 
importance. 
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Compared with other studies, this report indicates that the Fels 
group may be somewhat superior in ability to other groups (with 
the possible exception of the Iowa Fillmore group). This analysis 
also indicates a greater degree of correlation between performance 
at six months of age and later test performance. To explain this 
increased correlation is difficult. Low correlation between mental 
test performance at various age levels might be accounted for, as 
Mulilenbein (8) has indicated, by a number of factors. Low relia¬ 
bility of the tests used, lack of constancy in the actual abilities 
measured or modification of them by environmental forces, the 
degree to which ability is adequately sampled by a test at a given 
age, or an actual leplacemcnt of abilities in the icpertoire at one 
level by a different set of abilities at another: these and other pos¬ 
sible explanations might be adduced to account for low correlation. 
If these arc the chief factors, then, in a situation of augmented 
correlation, we must assume that they arc less operative. The 
reliability of tests used would not seem to be different in this study 
from what it is in others. The fact that we have used the Gesell 
Schedule as Gcscll described it might make for a wider sampling of 
abilities at six months than would the items selected and added to 
by Bayley, Fillmoie, and Linfert and Hieiholzei, though this is 
difficult to demonstrate in any way. It is possible also that had 
these investigators used multiple correlation they might have ob¬ 
tained coefficients of a size better approximating our coefficients. 

Having considered these factors, there remains the possibility that 
at six months, and at two and three years, there is a common matrix 
of abilities which may be sampled at each point Certain abilities are 
common to each of the tests, though they form but a small portion 
of what the tests cover,—never over 50 or 60 per cent, and prob¬ 
ably less These abilities arc modified, of course, by environment. It 
seems possible that the range of environmental influences may be 
less in the case of the Fels group than in the case of the other 
groups, and that with this limitation in range there is a tendency 
for environmental factors which make for enhancement of abilities 
to stand out, at the sacrifice of those most detrimental. In other 
words, the Fels environments are of limited range, and are i datively 
more conducive to mental growth than those of other studies This 
would be in agreement with the findings of Mulilenbein (8). 

An important next step in the analysis of abilities at early stages 
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is to determine the nature of factors which make for performance. 
At present we are preparing a report on the results of factor analysis 
of Gesell items at the six months level, and it is hoped that we may 
do a similar analysis of this schedule at 12, 18 and 24 months. How¬ 
ever, such an approach should require caution, since we are not sure 
that factor analysis will tell us validly more than do the simpler 
techniques here used. Nevertheless, it may be possible when this is 
done, to speak more clearly of the essential abilities involved in 
performance at these eaily levels, and eventually to relate them to 
specific factors in latei development on the one hand, and to newborn 
and even fetal behavioi on the other 
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STUDIES IN MENTAL DEVELOPMENT II. ANALYSIS 
OF ABILITIES TESTED AT THE AGE OF SIX 
MONTHS BY THE GESELL SCHEDULE* 

Samuel S Pels Research Institute, Antioch College 


T. W Richards and Virginia Lafayette Nelson 


In the preceding report in this series (1) it was shown that the 
Gesell schedule of six months items seemed to consist of an abundance 
of “motor” items involving reaching, grasping, and manipulating 
which as single items coirelated well with the total test at that level, 
but not highly with mental ability at two and at three years 
Indeed, certain items which correlated poorly with the total test at 
six months were superior to these motor items in their correlation 
with later mental ability It was tentatively indicated that the 
nature of these latter items was somewhat that of alertness on the 
one hand, and distance perception on the other. 

Because of the indicisive quahtv of these findings with respect to 
the Gesell items at six months, it was decided to mterconelate 
certain of the tests The items selected for intercorxelation were 
those items passed by the middle 50 per cent of children from 25 
to 75 per cent Tetrachoric coefficients were calculated between 
each of 17 of these items with each other For these correlations 
77 subjects were used, in all cases the distribution represented at 
least 60 subjects 

The items and their correlations are presented in Table 1 It 
will be seen that all coefficients are positive, and range from 02 to 
1 00 There is a fair degree of correlation throughout, the coefficients 
average about .48 Sigmas for these coefficients varied from 00 
to 21 

Thurstone's method of multiple factor analysis was used with the 
coefficients presented in Table 1 

Space will not permit presentation of the tables of lesiduals after 
extraction of fact;ois Table 2 will indicate the decline in the mean 
and standard deviation of the residuals 

It will be seen that after the second matrix (from which the third 

^Received in the Editorial Office on September 3, 1937 
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TABLE 2 


Matrix Mean lesidual Standard deviation Extremes 


Corielation 

478 

215 

02 

to 

1,00 

First 

— 006 

,148 

— 41 

to 

63 

Second 

— 006 

093 

— 35 

to 

28 

Third 

— 008 

083 

— 17 

to 

22 

Fom th 

— 010 

074 

— 22 

to 

16 

Fifth 


063 

— 20 

to 

18 


factor loadings aie extracted) not only the middle two thirds, hut 
practically all the lesiduals aie within the area defined by ± the 
sigma (about 16) of the average oiiginal corielation coefficient 
Further, it will be seen that after the third factoi was extracted 
there appeared to be no definite change in cither central tendency 
or variation of lesiduals; they seem after this point to vary at 
landom within a range roughly of 15 to —20 

It was decided on the basis of the results indicated m the fore¬ 
going paragraph to stop the analysis after three factors had been 
extracted, 

The factor matrix obtained from the analysis is shown in Table 3 
A number of rotations 1 were tried, the clearest delineation of 


TABLE 3 


Item 

I 

II 

ITT 

Uniqueness 

Splashes in tub 

3+ 

— 20 

35 

.72 

Pats table 

78 

43 

13 

.20 

Inhibits head and one hand 

.91 

.44 

— 05 

00 

Reaches directly for spoon 

78 

— 09 

01 

39 

Manipulates one hand 

82 

40 

— 16 

14 

Makes stepping movements 

.71 

.23 

,06 

44 

Looks for fallen object 

.69 

— 39 

—.24 

32 

Throws objects to floor 

71 

— 27 

10 

41 

Takes bottle in and out of mouth 

69 

— 27 

,18 

43 

Music, stops crying 

42 

— 75 

00 

27 

Exploratory manipulations 

S2 

20 

— 24 

23 

Bangs spoon 

58 

.23 

.22 

56 

Regards pellet 

57 

08 

— 37 

53 

Reaches for dangling ring 

.79 

26 

.31 

.21 

Drops one cubs for third 

69 

12 

,26 

45 

Secures cubs from inveited cup 

91 

28 

—.22 

05 

Music laughs 

61 

— 66 

— 29 

11 


Tor the benefit of those who might wish to experiment with the factor 
matrix, we might indicate that the rotations made were of I and II 29°, T 
and III +0°; I" and II' 23°, I'" and III' 16°, II" and III" 18’; 
II"' and I"" 12“, II"" and III"' 15°; to give I"'", II'"" 
and TIT'''' 
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axes appearing to us to yield tlie anangement (excluding values less 
than 20) as shown in Table 4. 


TABI h 4 


Item 

I 

III 

II 

Reaches for dangling ring 

54 

69 


Pats table 

.71 

54 


Bangs spoon 

42 

50 


Inhibits head and one hand 

89 

.45 


Manipulates one hand 

86 

31 


Drops one cube for third 

41 

58 

23 

Makes stepping movements 

.58 

43 

20 

“Splashes in tub 


45 

28 

Reaches directly for spoon 

46 

38 

.51 

*Takc9 bottle in and out of mouth 

22 

46 

56 

Throws objects to floor 

27 

40 

59 

Secures cube 

89 

29 

28 

Exploratory manipulations 

78 

22 

,35 

Regards pellet 

60 


,33 

Looks for fallen object 

34 


75 

“Music; stops crying 



83 

“Music Inughs 



.93 


“Items reported by motlier 


Factor 1 seems to be common to all tests excepting those winch 
require the mothers report If we disregard Factor 1 for the 
moment and examine Factors II and III it would appear that the 
former is most present in items which are less motoi, more of the 
"awareness” type described in the preceding paper. Factor III is 
most prevalent in more obviously motor-manipulative-reaching-grasp- 
ing items, and not at all present in the “awareness” items It seemed 
logical to name Factor II alertness and Factor III motor ability (to 
cover manipulating, grasping, reaching, stepping). But what of 
Factor I ? 

In naming Factor I there seem to us to be three possibilities for 
consideration. In the first place, if we exclude the tests which depend 
on the report of the mother, it is seen that the factor is common to 
all other tests in some abundance. It is present generally in the 
greatest degree in those tests which, as we have shown earlier (1) 
tend to correlate highly with the total test performance at six months. 
If the factor is a general factor applicable to all except the mo titer V 
report items, it cannot in any sense be regarded as n g M or intelli- 
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gence, since the tests in which it is in least abundance correlate best 
with intelligence at two and three years The opposite is also true: 
Factor I ls most present in tests which correlate poorly with intelli¬ 
gence at two and three Again, were the Factor a ,l g n factor we 
might expect it to be present in the items reported by the mother, 

A second possibility is to consider Factor I as a factor of “mental 
set" which appears (in -varying degree) in the testing situation but 
not m the behavior noted by the mother and reported to the ex¬ 
aminer This would suggest the possibility that the infant on the 
day of a particular examination is more (or less) testable,—that is, 
he is functioning generally at a higher 01 lower level on a given day 
This tendency characterizes in most abundance those items which 
most represent the whole test—the mnmpulntive-rcaching-grasping 
items. 

The third possibility is that Factor I represents a “halo effect” 
characteristic of the examination but not of the mother’s-report 
items, which again is most effective on items of the mampulative- 
reaching-grasping character, as well as most characteristic of what 
the test as a whole seems to tap. 

From this brief report the following conclusions may be made 

1. Three factors seem to account for most of the variance in 
behavior of the six months old infant as tested by 17 items in the 
middle range of difficulty. These items represent a fair sampling of 
behavior at this level, but may have an abundance of "motor” as 
opposed to non-motor items. 

2 The three factors may be designated as (tr) " testability” or 
"halo effect“ (b) ”aleitness” and (c) “motoi ability" 
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THE USE OF PRONOUNS BY YOUNG CHILDREN: A 
NOTE ON THE DEVELOPMENT OF SELF- 
AWARENESS* 

Institute of Child Welfare, University of Minnesota 


Florence L Goodenough 


Because pronouns are more highly generalized symbols than other 
parts of speech, their early use by children lias considerable psycho¬ 
logical significance as a means of throwing light on the develop¬ 
ment of conceptual thinking To some extent, this fact has been 
recognized One of the standard questions that concerned the earlier 
students of child psychology had to do with the process of learning 
to distinguish between the self and the rest of the universe The 
use of the first personal pronoun has commonly been taken as evi¬ 
dence that at least a primitive stage in the development of self- 
awareness has been reached, and child biographers have therefore 
been at pains to note the age at which this pronoun first becomes a 
part of the child’s spoken vocabulary. Surprisingly enough, however, 
few of the published records contain an adequate account of the 
conditions under which the word was first used, and since most of 
the reports are concerned only with a single child, few conclusions 
of general significance are warranted. 

The study about to be reported is based upon observational records 
of the spontaneous conversations of children enrolled in the nursery 
school and experimental kindergarten of the University of Minne¬ 
sota, Institute of Child Welfare. The method employed by Mc¬ 
Carthy (2) which consists in recording for each child a sample of 
50 consecutive responses under uniform conditions was employed. 

In McCarthy’s study, the child under observation was alone in a 
room with an adult observer who provided him with toys and 
picture books but avoided direct verbal stimulation as far as was 
consistent with maintaining an easy natural atmosphere. Our study 
consists of two sets of records for each child The first was secured 
under conditions identical with those reported by McCarthy, except 
that we used a small testing room in the nursery school building 

•Received in the Editorial Office on September 14, 1937 
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whereas McCarthy’s subjects were observed in their own homes 
The second set of records was taken during the free-play hour in 
the nursery school or kindergarten. Series I (hereinafter known 
as the “Controlled” or C Senes) thus includes remarks made to an 
adult or undirected monologue during solitary play with toys, while 
Series II, called the "Free" or F Series , consists chiefly of remarks 
made to other children, although, inasmuch as every verbal response 
was recorded from the time of beginning the observation until 50 
such remarks had been secured, the records also include some re¬ 
marks made to teachers and a fair amount of monologue not clearly 
directed to any particular person 

Each child was observed individually within a month of the date 
midway between birthdays As a rule, the two observations for a 
given child were made on consecutive days; the interval between 
observations was never greater than a week. All observations were 
made by persons accustomed to the speech of children; they are for 
that reason likely to be somewhat more accurate than would be the 
case bad they been taken by individuals of less experience in this 
field While independent observers were found to agree very closely 
in their records, there is reason to think that this agreement under¬ 
states the true accuracy of recording, since it is not always easy for 
two full-sized adults to occupy the most favorable position for ob¬ 
servation at the same time. However, a preliminary experiment 
indicates that under condition C, the correlation between the total 
number of pronouns reported for each of 16 children by two simul¬ 
taneous observers is approximately 96 when age is held constant 
while under condition F, where the maintenance of equally favorable 
conditions of observation is more difficult, the corresponding figure 
is around .92 It was not feasible to secure a sufficient amount of 
data to determine conclusively whether the agreement between ob¬ 
servers varies with the age of the children observed, but examination 
of the discrepancies in the records as well as common-sense judg¬ 
ment suggests that such a relationship exists and this for two reasons, 
first, the greater difficulty of understanding the speech of the younger 
children and, secondly, the relatively small number of pronouns used 
at those ages, and the consequent low standard deviations of the 
individual scores. 

This study differs from most others on the development of lan¬ 
guage in children, since it is concerned mainly with the changes 
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in the content of children’s speech undei different types of social 
stimulation. Most of the previous studies have been based upon 
only a single situation, or in those instances where the speech in two 
or more situations has been compared, the number of cases has 
been small or the composition of the groups has varied from situa¬ 
tion to situation. Smith (6) reports a study of two sets of records 
taken under conditions similar to those of the present study, but 
there is much uncontrolled variation m the conditions of study. The 
records were obtained from several American nursery schools and 
kindergartens by several different investigators, and from white 
children in Hawaii While it is stated that some of the subjects 
were observed in both situations, there is no information as to the 
extent to which this was done or as to the usual lapse of time 
between observations in these cases Since the number of observa¬ 
tions under the controlled situation was 107 as compared to 198 
during free-play; it is evident that the groups are far from being 
identical The major part of the report, moreover, is concerned 
with age and sex differences, the situational analysis is very cursory. 
In an unpublished study by McConnon, (4) the language responses 
of nursery school children were studied under a number of different 
conditions, but the group used was not large and because of fluctu¬ 
ating conditions of attendance, the composition of the various sub¬ 
groups varies slightly from one situation to another. The number of 
cases also varies slightly but is usually fewer than 25 In none of 
these studies was any special analysis of pronoun usage attempted. 

McCarthy (3) observed each of 31 nursery school children in 
two situations similar to those reported here. This study was care¬ 
fully controlled but because of the small number of cases at each 
age, conclusions were of necessity very tentative However, two 
trends of probable significance were noted, viz., more than three 
times as many emotionally-toned responses and a greater tendency 
toward egocentric responses during free-play than m the controlled 
situation. Of the 31 children observed, 29 gave more egocentric 
responses in Situation F than in Situation C. 

In classifying a given response as egocentric or socialized, Mc¬ 
Carthy used a modification of Piaget’s functional method. This 
procedure is admittedly rather subjective, although it has the ad¬ 
vantage of being based on complete units of speech rather than upon 
single words In the present study, we have approached the ques- 
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tion of egocentricity by means of an analysis of the pronouns used 
in the two situations This method has the merit of objectivity 
since the only source of error lies in the recording of the original 
responses and this, as was stated before, is probably a small one. 
Moreover, the type of analysis made here has been useful in bring¬ 
ing to light certain trends in the development of conceptual thinking 
that have hitherto escaped observation 

Table 1 shows the mean number of occurrences of certain speci¬ 
fied pronouns in each sample of 50 consecutive remarks by a total of 
203 children under the two situations described. 

Examination of Table 1 reveals interesting variations in the use 
of certain specified pronouns or pronoun-groups according to the 
age and sex of the children and the conditions under which the 
observations were made. Foi both sexes and at all ages with the 
single exception of the small gioup of two-year-old boys, pronouns 
of the first peison singular occur with far greater frequency during 
free play with other children than m the controlled situation where 
the child presumably feels less need to asseit himself. The same 
trend is shown in the use of the possessions, my and mine. Insofar 
as the use of these pronouns is indicative of something in the nature 
of an ego-consciousness, it is evident that this feeling is brought to 
the fore in the more competitive situations of group play far more 
frequently than is the case during the less socialized conditions of 
the controlled situation. This is wholly in accordance with Mc¬ 
Carthy’s findings 

Strictly speaking, the first personal pronoun can have no true 
plural The so-called plural forms {we, us, ours) involve an idea 
of cooperation or of identifying oneself with the group that seems 
to be relatively late in appearing. Among the two-year-olds there is 
no record of the use of any of these words in the free-play situations, 
and the few scattering instances of their use with adults suggest a 
copying of adult phraseology Tather than a tiue concept of joint 
action. It may be noted in this connection that in Shirley’s study 
of 25 babies (5) only a single instance of the use of the first person 
plural is recorded. After the age of two, these pronouns are used 
somewhat more often in the F than in the C situation, but the fre¬ 
quency is not great at any age. 

Pronouns of the second person, like those of the first, occur much 
more frequently during play with other children than when alone 
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with an adult. They arc not often used by the two-year-olds. We 
have not attempted to distinguish between the singular and the 
plural usage since the identity of word-form makes differentiation 
on the basis of the written record impossible in the majority of 
cases, and even at the time of observation, the distinction is not al¬ 
ways evident 

In classifying pronouns of the third person we have attempted, as 
far as possible, to distinguish between those referring to persons and 
those referring to objects and here we have again scpaiatcd the singu¬ 
lar from the plural forms Examination of Table 1 shows that 
each of these gioups of pronouns shows a marked excess in fre¬ 
quency of use in the C situation, and that the plural forms referring 
to persons aie used but rarely at these ages. Shirley records a single 
instance of the use of the word "them” by a child under the age of 
two, but does not specify whether the reference was to persons or 
to objects. 

The use of the neuter pronouns, it, that, etc, greatly exceeds the 
use of the more specific masculine and feminine forms at all ages, and 
this is especially true of the plurals. Moicover, the use of the neuter 
pronouns is much more frequent in the controlled situation where 
the child is playing with toys and looking at pictures than it is in 
the free situation where other children arc present and competing 
fat his attention. The explanation for this is so obvious that the 
point would hardly seem worth mentioning except for the fact that 
proportions of the various parts of speech in the language of children 
are frequently quoted in a fashion that might lead the reader to 
think that these proportions depend almost wholly upon the child’s 
level of development and vary but little with the conditions of ob¬ 
servation, The unsoundness of this point of view will be apparent 
from an examination of the data here presented. As a matter of 
fact, while most of the pronouns here listed show a distinct differ¬ 
ence in frequency of usage according to the immediate situation 
under which they are used, age differences are not always apparent, 
even when no allowances are made for the increasing length of the 
sentence. Considering absolute fiequency, the pronouns that show 
greatest increase in usage with advancing age are those of the first 
and second persons and to a somewhat less extent, the third person 
singular when referring to persons nnd not to objects. The neuter 
pronouns show little absolute change in frequency as age advances 
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This appears to be due to the fact that the younger child character¬ 
istically uses these pronouns as a substitute for the names of un¬ 
known objects “What’s that} That's a funny thing” “ It makes 
a noise, doesn't it ? " etc , are expressions heard over and over again 
in any nursery school 

The comparatively rare use of third-person plurals referring to 
persons is another point of interest Apparently, for the young child 
at least, objects lend themselves to grouping much more readily 
than do people Our data do not show a single instance of the use 
of third-person plural pronouns with personal antecedents before the 
age of 3%, after which the typical frequency is roughly one occur¬ 
rence in two samples, that is, about once in 100 responses. 

Whether or not third-peisonal pronouns lefernng to persons are 
equally rare in the speech of oldci children and adults is not easy to 
determine because of the difficulty of reproducing the situations 
used in this study My guess would be that adults me them more 
frequently than children do, though probably not so often as the 
same pionouns with non-personal antecedents As a partial and 
admittedly very inadequate check, I counted the number of such 
pronouns in ten random samples of written discourse, each from a 
different book and a different writer and each sample a full page 
in length The books included fiction [4], biography [1], psy¬ 
chology [1], anthropology [1], sociology [2], and popular sci¬ 
ence [1]. The number of sentences in each sample vaned from 9 
to 21, the total number was 131 The number of third-person 
plural pronouns referring to persons ranged from 0 to 6; the total 
number was 17, while those not referring to persons number 24 
The total number of words was 3420, or an average of 26.1 words 
per response, whicli is approximately times the average length 
of the sentences used bv the five-year-old-girls in the controlled 
situation Thus it appears that in these samples of wi itten discourse 
bv adults, pronouns of the third-person plural that refer to persons 
occurred about 2 l /z times as frequently as in the spoken discourse 
of preschool children while those not referring to persons are found 
only about 1/3 as often 1 Whether we are dealing here with a true 


'These ratios are computed for samples containing an equal number of 
words, They are approximations only, since reference to Table 1 will show 
that there is a good deal of shifting about from one group to the next 
in the total frequency of these pronouns We have taken 0 5 and 5 0 as 
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age difference or whether the apparent difference is purely the result 
of the different character of the material used cannot be sard with 
assurance from the data at hand, but scrutiny of the original records 
of the children’s speech shows many instances in which the names 
of individual children are enumerated in detail when an adult would 
almost certainly have used one of the collective pronouns, they or 
them. 

Thus far we have considered changes with age in the use of 
pronouns only in an absolute sense, without regard t to the fact that 
sentence-length is also increasing with age. Table 2 shows the 
percentages obtained by dividing the mean number of pronouns of 
eacli type by the mean number of words in the sample 

When allowance is made for the increase with age in the typical 
length of the responses (see last line of Table 2) the proportion 
of pionouns of all classes shows no consistent trend with age m the 
G situation, while in the F situation there is for the boys a slight 
indication of an increase in the proportion of pronouns as age ad¬ 
vances. This tendency docs not hold for the girls, however, and as 
the differences shown by the bovs are small, they may represent only 
a chance departure from a stable ratio Likewise, there is no con¬ 
sistent difference between the two situations in the total percentage 
of pronouns used. 

Certain of the pronoun groups, however, show interesting varia¬ 
tions with age and condition of experiment. The increase with age 
in frequency of use of the first personal pronoun, holds good for 
the relative as well as for the absolute comparison. The greatei use 
of these pronouns during free play shows up even more clearly in 
terms of the percentage of pronouns than in their absolute frequency, 
since the average length of sentence is shorter in the F than in the 
C situation. The same may be said of pronouns of the second per¬ 
son. Third person singular neuters make up a steadily decreasing 
proportion of the total number of words in the C situation, but the 
percentages tend to increase with age in the F situation. 

In all piobability it is this preponderance of the third person 


the most representative figures for the frequency of pronouns of tlie first 
and second type respectively In 8 sample of SO responses totalling 238 
words, which is the average for five-year-old girls in the C situation. This 
is compared with 17 of the first and 24- of the second in an adult sample of 
3420 words 
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Ratio of the Number of Pronouns of Various Clares to the Total Number in the Sample 

(In percentages) 
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neuter singulars among the pronouns used in the C situation that 
accounts for the fact that, contrary to popular opinion, the absolute 
number of pronoun*? used in the course of 50 responses shows no 
increase with age after the maximum has been reached at 3 y 2 
years, and in proportion to the total number of words used the 
number of pronouns actually declines. The use of an unusually 
large number of pronouns m this situation may thub be regmded as 
evidence of linguistic immaturity, rather than maturity in children 
over the age of 3years. 

Tabic 3 shows the correlations between the total number of 

TABLE 3 

Odd-Even Correiation of Total Number ok Pronouus in Sample Cor- 
RCCTID BY Spearman-Brown PROPHECY FORMULA 

i'A vA sy a 



13 

G 

B 

G 

B 

G 

B 

G 

Free 

37 

95 

72 

70 

.68 

88 

77 

.58 

Controlled 

si 

40 

77 

91 

.89 

.21 

.76 

.86 

No cases 

9 

9 

17 

21 

18 

25 

55 

49 


pronouns in the odd-numbered responses and the corresponding num¬ 
ber m the even-numbered responses by age and sexes separately after 
correction for total length by means of the Spearman-Brown prophecy 
formula Although these correlations are not extiemcly high, they 
indicate a degree of stability of the data that is sufficient for group 
comparisons. In view of the small number of pronouns belonging to 
the various sub-classes in the individual records, it has not seemed 
worth while to compute self-correlations for this part of the analysis. 
It is apparent from the data given in Table 1 that a sample of 50 
responses is not sufficient for the study of individual differences in 
the use of separate pronouns, but the consistency of the group trends 
shown in Tables 1 and 2 is evidence of their validity as group 
measures 

That females are somewhat more precocious than males in the 
use of language is demonstrated by their earlier mean age of be¬ 
ginning to speak, the use of longer sentences during the preschool 
years, larger vocabularies during childhood, and higher scoics on 
reading tests and English composition tests at all ages McCarthy 
has shown that in all available measures of speech in which age pro¬ 
gression appears, girls are somewhat more advanced than boys during 
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the preschool years Studies of college students have shown that in 
many respects, at least, this superiority of the female sex is main¬ 
tained throughout the adolescent period Our data show a similar 
trend with respect to the use of pronouns. The mean total number 
of pronouns m the F sample m greater for girls than for boys at 
every age In the C situation, however, the total pronoun count for 
boys is greater than that for girls at the two younger ages Exam¬ 
ination of Table 1 provides a possible explanation At these ages 
the third person singular neuters account for more than half of the 
pronouns used in that situation. The superior vocabularies of the 
girls enable them to substitute actual names of objects in many in¬ 
stances where the boys still cling to the more primitive “this” and 
“that” Thus the greater total number of pronouns used by the 
boys at these ages should probably be interpreted as an indication of 
linguistic inferiority rather than superiority 

The ratio of the number of first personal pronouns to the 
number of second and third combined has by some writers been taken 
to have some significance as an indication of egocentricity. A study 
by Anderson (1) in which the data consisted of samples of composi¬ 
tions written by students in a junior college, reports a slightly higher 
average value for this index in the compositions written by women 
students than in those written by men, but the difference obtained is 
smaller than its standard error arid so mav be only a chance varia¬ 
tion. For the children of our groups, no consistent sex difference in 
respect to this tendency was established, but the proportion of first 
personal pronouns used in the F situation greatly exceeds that found 
in the C situation. This is true, even when the ratio is based only 
upon the pronouns referring to persons with all those having a neuter 
antecedent (both singulars and plurals) excluded (see Table 4). 

TABLE 4 


Ratio or the Number or First Person Singular Pronouns to the Num¬ 
ber or Those in the Second and Third Person 



C 

A 

F 

C 

B 

F 


Age 

Boys Girls 

Boys Girls 

Boys Girls 

Boys 

Girls 

2 'A 

0 37 0 53 

2,81 1 34 

5 67 4 46 

7.30 

426 

3'/, 

0+3 0 38 

0 99 0 92 

1 28 1 28 

241 

2 03 

4^ 

0 42 0 45 

0 67 0 75 

119 148 

1 37 

1.58 


0 42 0 45 

0 78 078 

1 65 1 29 

175 

3 97 


A All pronouns including neuters. 

B Only pronouns referring to persons; neuters omitted 
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Of the 16 sex comparisons in Table 4, the pronoun-index is higher 
for the boys than for the girls in 7 instances, the girls lead in 7 
cases and in the remaining cases the ratios aie equal. It is interest¬ 
ing to note that age progicssion is much more clearly seen in the 
free play situation than it is in the more rigidly controlled but less 
highly socialized condition of the experimental room, and that under 
the former conditions both sexes show a fairly rapid drop in this 
ratio from the age of 2 l /z to 4 l /i with a slight rise at the age of 
5^2. Although this suggested increase m sclf-asseitivencss among 
the five-year-olds may be only a chance vanation fiom a stabilized 
value it is nevertheless not wholly without interest, in view of 
recent findings by Wolf (7) and others which suggest that social 
competition fiist becomes clearly apparent in the average child around 
the age of five years, The fact that the five-year-olds tvere enrolled 
in kindergarten while the other children were all in the nursery 
school should also not be overlooked, since, as has been pointed out 
before, the immediate situation is so impoitant a factor in determin¬ 
ing the form and content of childien’s speech. 

Two facts of decided importance foi students of the development 
of speech in childhood have been brought out by tins study Tirst, it 
has been shown that the immediate situation exercises an important 
effect upon the form and content of speech, and that accordingly, any 
statements regarding the aveiage or usual characteristics of the 
language of persons of any age must be limited to the conditions 
under which the records were seemed or to such other situations as 
have been empirically demonstrated to be their psychological equiva¬ 
lents Secondly, it is clear that many of the foimal grammatical 
classifications of adult usage aie inadequate to biing out significant 
developmental trends in the speech of children. The very marked 
changes that occur in the use of pronouns, for example, are almost 
wholly obscured when all pronouns aie grouped into a single class. 
Developmental processes are qualitative as well as quantitative, and 
in devising systems for classifying behavioral manifestations it is neces¬ 
sary to keep these qualitative changes in mind if the systems are 
to be useful It is suggested that in the study of children’s language, 
too much attention has been paid to the type of grammatical analj'sis 
used by adults and too little to the developmental changes in con¬ 
ceptual thinking and social dlives that lie back of the verbal expres¬ 
sion In this respect, Piaget has set an example by which many of 
us can well profit. 
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Summary 

1 Samples of the spontaneous conversations of 203 children 
in two psychologically dissimilar situations have been analyzed with 
respect to the frequency of usage of certain specified pronouns in 
each situation Each sample consisted of 50 consecutive responses 

2. In agreement with the findings of othei investigators, the 
percentage of pronouns in the total sample shows little consistent 
change with age or sex after the age of three years Certain spe¬ 
cified groups of pionouns, howevei, show very pionounced changes 
with age and with the conditions of observation. 

3. Pronouns of the first peison singular (including the posses- 
sivcs) aie used far more frequently duung play with other children 
than when the child is alone with an adult Both singular and 
pluial pionouns of the thud peison with non-personal antecedents 
show the opposite tiend in veiy marked degree. 

4. Pronouns of the third person pluial with peisonal antecedents 
are but lately used at these ages 

5. Neuter pionouns of the third person singular make up a 
decieasing pioportion of the total number of words used as age ad¬ 
vances This is due to the fact that the young child charactensticallv 
uses these pronouns in place of the names of unfamiliar objects. As 
vocabulary increases, nouns are gradually substituted for the indef¬ 
inite neuters. 

6. Sex differences are not laige but tend to favoi the girls in 
those aspects of pronoun usage that show a developmental trend. 
An index of egocentucifcy obtained by dividing the number of first 
personal pronouns by the sum of those in the second and third 
peisons was unrelated to sex, but showed a high relation to the Im¬ 
mediate situation 
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THE RELATION OF MENTAL STAMINA TO PARENT¬ 
AL PROTECTION* 

Depaitmcnt of Psychology, Not I hove stern University 


John J B Morgan and Mary H. Banker 


Most obseivers of human behavior will agree that there are wide 
differences in the manner in which individuals react to a problem 
situation At one extreme is the person who is stimulated by a 
difficulty, who meets the challenge of a pioblem with increased 
activity, emotional excitement, and increased mental aleitness At 
the othci extreme is the person who wilts at the slightest opposition, 
who slinks away from a problem, whines for help, complains about 
his hardships, and seeks some means of escape Between these two 
extiernes can be found all graduations This vaiiable is probably 
not a unitaiy ti ait and is piobably dependent for its strength upon 
a numbci of different factors. 

This paper lepoits an attempt to gatliei some S 3 ’stematic evidence 
as to the operation of paiental protection in producing a change in 
a child’s ^response to pioblem situations. Does a child who has been 
overpiotected by his parents show less mental stamina than does a 
child who has been privileged to use his own resouices and to solve 
his own pioblems ? Will a child tend to "give up” more readily 
in the face of obstacles if he has been overprotected by his patents, 
oi will such overprotection train him to fight the harder to over¬ 
come difficulties? 

Theoictieal discussions and clinical observations have led to the 
hypothesis that a child must attain a balance between dependence 
upon eldeis and his development of independence. He has a need for 
seemitv—a feeling of being wanted, of belonging, or being accepted 
and completely welcome On the other hand, with increasing 
maturity he has a need for fieedom—the need to be an individual 
in his world, to conti ibute to it, and to be respected 

The parental ovexpiotection which may influence this balance 
between dependence and independence includes such activities on the 
part of the paient as babying, oversolicitude, too much fondling, 

^Received in the Editorial Office on September 21, 1937 
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prolongation of infantile care, prevention of independent behavior, 
excessive supervision, too much negative restraint, and the like. 

In order to study this problem of the relation between the two 
variables, it is necessary to have some measurement of the degree 
to which a child is stimulated by a difficult situation as well as a 
means of measuring the degicc of protection given the child by his 
parents. 

To measure the degree to which a child will respond to a challenge, 
the Morgan-Hull (1) persistence maze was used. The principles 
upon which this maze is based may be briefly summarized 

1 The first of any new series of pioblcms should be so easy that 
the individual can readily solve the problem and thus gain some 
self-assuiancc. 

2. This first success should be followed by problems of increas- 
mg difficulty, but with continued success with each problem. 

3. The difficulty of succeeding problems shouLd be graded so 
as to provide an increasing challenge to the individual. Eventually 
he should be given a very difficult problem. 

4. The individual’s final response should not be measujed in 
terms of success, nor in terms of the length of time he persists in his 
attempted solutions, but in the attitude which he manifests toward 
the task 

The Morgan-Hull maze fulfills these i equirements. It is a stylus 
maze with the starting box m the center. The entire maze is 
covered with a screen which moves with the stylus and which per¬ 
mits exposure of a very small segment of the maze adjoining the 
stylus. Four problems of increasing difficulty are used in succession 
with each subject (Figure 1). In Problem 1, a ban lei is placed 
at (1) and the home pocket is located at A This cuts off most of 
the maze and offers a very simple problem to the subject. He is 
permitted to repeat this maze until he makes two successful runs 
In Problem 2, a barrier is set at each of the points marked (2 ); one 
of these cuts off part of the maze and the other one closes the home 
pocket at A, The home pocket for this problem is at B, Thus, the 
subject has to unlearn his first problem and to learn one somewhat 
more difficult. In P iob lem 3, bauieis tuc set at the tluee points 
marked (3), thus leaving open the home pocket G and blocking 
of some of the maze. In Problem 4, the home pockets A, B, and C 
are all closed and the entire maze is opened. This last problem can- 
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not be solved—there are no home pockets open. Nevertheless, the 
subject is led to believe that the maze can be solved because of his 
previous successes with Pioblems 1, 2, and 3. 

The subject’s perfoimance in this final unsolvable problem is 
rated by two independent observers on the following nine-point 
scale. 

1 Careless,—anxious to quit the task. 

2. Excuse huntei—readily gives some excuse to get out of the 
task—'feels badly, eyes hurt, time is valuable, etc. 

3. Fiddling plodder—keeps working because he apparently has 
not enough initiative to try harder or to quit—follows the line of 
least resistance 

4. Intermittent workei—-goes b}' spurts, working hard and then 
having periods of fiddling. 

5 Works hard, but has little insight. Works hard but with 
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little intelligence Nevci suspects that the maze cannot be worked 
Works in a blind fashion. 

6. Peisistcnt woiker with some method or definite attempt to 
reach the goal. 

7 Peisistcnt worker with some insight. Probably tries two or 
tin ee different methods of reaching goal hut shows increasing dis¬ 
couragement. 

8. Tenacious, obstinate type—more dctciinincd to succeed be¬ 
cause of the obstacles Failure acts as a challenge—the gieater the 
difficulty the harder lie works. 

9. Analytical type—intelligently persistent to the extent that 
he fully analyzes the problem Presents data or reasons why he 
thinks that the maze cannot be solved. 

Although this scale is qualitative, diffcient subjects can be rated 
by means of it with considerable accuracy 

To measure the dcgiee of protection afforded to the child in his 
home, a multiple choice and true-false test was devised by Miss 
Banker, The first five items were not used in the scoring, but were 
given to enable the examiner to eliminate those childi en who were not 
living with father or mother. 

The instructions given to the cluldicn taking the test were* 

There are no right or wrong answcis lo these questions except 
ns they are right oi wiong foi each of you individually What 
is right for you mny be wrong foi your ncighboi You are to 
answer every question ns truthfully as possible Your answers 
will be absolutely secret. Neither your classmates, your teacher, 
your parents, nor any other person you know will ever see your 
paper. Please raise your hand if there is anything you do not 
understand Be sure to answer every question 

The scoring was determined by averaging the judgment of several 
psychologists as to the significance of each possible answer The 
numbers in parenthesis preceding each answer give the weight as¬ 
signed to that answer. 


1 

2 

3 

4 


The Protection Test 
Draw a fine under the hue answer 
Yes No My mother is living. 

Yes No My father is living 

Yes No I live with nrv father but not with my mother. 

Yes No I live with my mother but not with my father 
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5, Yes No I live with my father and my mother 

6 (1) Yes (3) No Outside of school hours I can do as I please 

7 (3) Yes (0) No When I entertain friends in my home, my mother 

helps me 

S (l) Yes (3) No I am given spending money regularly 

9 (2) Yes (4) No I can spend my allowance any way I want without 

telling anyone what I spend it for 

10 (0) Yes (3) No I am allowed to entertain friends m my home. 

11 (2) Yes (3) No I am allowed to choose my own clothes. 

12 (0) Yes (3) No I can accept invitations to my filends* parties with¬ 

out getting permission from home 

13 (2) Yes (1) No As a small child, I was whipped when I misbehaved 

1+ (0) Yes (4) No If a pilot asked me to go for an airplane ride, my 

parents would let me go 

15 (1) Yes (0) No I shaic a room with my mother and father 

16 (1) Yes (0) No My parents go to bed when I do, usually 

17 (0) Yes (0) No My grandmother often lets me do things that have 

been lefused me by my parents 

18 (0) Yes (1) No My parents pay me for work done for them 

19 (1) Yes (0) No When I am sick my parents pay me to take medicine 

20 (2) Yes (0) No My parents pay me to “be good.” 

21 (2) Yes (0) No I ain sick more than anyone else in the family 

Pui a check matfe m the space ui front of the true ansvjei 

22 My father treats me 

(3) (a) as if I were younger than I am 

( 0 ) (b) as if I were oldei than I am 
(0) (c) . as rf I were just my own age 

23 My mothei treats me 

(3) (a) as if I were youngeT than I am 

(0) (b) as if I were older than I am 

(0) (c) ■ ns if I were just my own age 

24 Commands given me by my father 

(2) (a) are always willingly obeyed 

(0) (b) are usually willingly obeyed 

(0) (c) are always willingly obeyed when they seem reasonable 

(1) (d) . are seldom obeyed when they seem unreasonable to me 

(3) (e) always have to be obeyed even though they seem un¬ 

reasonable to me. 

(3) (f) , are never obeyed unless I feel like it 

25 Commands given by my mother 

(2) (a),, are always willingly obeyed 

( 0 ) (b) are usually willingly obeyed 

(Q) (c) . , are always willingly obeyed when they seem reasonable 

(1) (d) are seldom obeyed when they seem unreasonable to me 
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( 3 ) (e). always have to be obeyed even though them seem un¬ 
reasonable to me 

( 3 ) (f) .. . ore never obeyed unless I feel like it. 

26 When I earn nny money 

( 2 ) (n) . ,1 give it to my mother or father 

( 2 ) (b) . .1 put it in the bank or save it 

( 4 ) (c) ,, my parents tell me what to buy with it 

( 1 ) (d). ..I spend it ns I please 

27 When I want to do something very badly and my parents won't let me 

I can get my own way if I 

(3) (a), cry. 

(3) (b). pout 

(3) (c) , ,beg for it long enough 

(3) (d) .. get sick 

(3) (e) brenk my toys 

(3) (f) run *iway 

(3) (g) .refuse to eat 

(3) (h), 1 can’t get my own way no matter what I do 

28 When my mother scolds me, my father 

(2) l a),. always sides with mv mother. 

( 0 ) (b). never takes sides 

(1) (c). . .occasionally takes my pari 

( 2 ) (d) .frequently takes my part. 

29 When my father trolds me, my mother 

( 2 ) (a). always sides with my father. 

( 0 ) (b) , never takes sides. 

( 1 ) (c) , , .occasionally takes my part. 

( 2 ) (d) . frequently takes my part. 

30. If I break a rule that my mother wants me to observe, it is 

(4) (a) , never overlooked 

( 2 ) (b) occasionally overlooked, 

(2) (c) ... seldom pcimiCCcd to go unnoticed 

( 1 ) (d) frequently unnoticed, 

31 If I break any rule that my father wants me to observe, it is 

(4) (a) never overlooked, 

( 2 ) (b) occasionally overlooked 

( 2 ) (r) , .seldom permitted to go unnoticed 

(1) (d) ,, , frequently unnoticed 

32 When my mother tells me to do or not to do a certain thing, she 

expects me to obey 

( 1 ) (a) . ..after being told why 

( 2 ) (b) . , .without questioning why 

(3) (c) , .instantly 
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33 When my father tells me to do or not to do a certain thing, he 
expects me to obey 

(1) (a) , after being told why 

(2) (b) , without questioning why 

(3) (c) instantly 

34, I feel that my mother disciplines me 
(0) (a) fairly, 

(1) (b) , mildly 

(2) (c) in a lax manner 

(3) (d) unfairly, 

(2) (e) severely 

(3) (f) in n strict manner 

3 5 I feel that my father disciplines Inc 

(0) (a) fairly. 

(1) (b) mildly. 

( 2 ) (c) in a lnx manner 

(3) (d) , unfairly 

(2) (e) severely. 

(3) (f) in a strict manner 

36 I have to be at home 

(2) (a) at a time agreed upon when I leave home 

(2) (b),, at a certain hour on school nights only 

(6) (c) at a certain hour every night, 

(0) (d) at no special time 

37 In the summer, I am allowed to go swimming 

(4) (a) . if my mother or my father goes with me 

(0) (b) with boys and girls my own age 

(0) (c) ,,by mvself 

(6) (d) I am not allowed to go swimming at all. 

38 When I tell my parents why I do certain things, my reasons are 

(0) (a) always accepted 

(0) (b) usually accepted. 

(1) (c) .usually not accepted 

(1) (d) sometimes doubted 

(3) (e) . , always doubted 

39. My parents try to improve me 

(0) (a) by pointing out my faults 

(0) (b) by showing me my good and bad points 

(2) (c) , by threatening punishment 

( 2 ) (d) by punishing me 

4 0 When I do something my parents have told me not to do, my privi¬ 

leges are 

(3) (a) always taken away 

(2) (b) , usually to some extent taken away 
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( 1 ) (c) ..seldom taken away 

( 0 ) (d). .never taken away. 

41. Tlic friends I go out with, lire places 1 visit, tlie friends I invite to 
my home 


(S) 

(a) • 

.must be approved by my mother 

(4) 

(b) . 

.must be approved by my father 

(3) 

(c) . . 

must be approved always by someone 

(0) 

(d) 

.need not be approved by anvone 

42 I usunlly go 

to the movies or theater 

(4) 

(a) 

with my mother 

(4) 

(b) . 

with my father 

(1) 

(c) . 

with my brother or sister. 

(0) 

(d) 

with my best friend 

(0) 

(c). 

.with a group of friends 

(0) 

(f) 

by myself 

(5) 

(g) 

I am not allowed to go at all 

43 My 

mother 


(0) 

(a) 

pays little attention to what I do 

( 2 ) 

(b) 

usunlly attends to the impoitant things I do 

(6) 

(c) 

directs everything I do 

44. My 

father 


(0) 

(a) 

, pays little attention to what I do. 

( 2 ) 

(b) 

. nunlly attends to the impoitant things I do. 

(6) 

(c) 

dnccts cveiything I do 

45. Whenever I 

have pioblcms oi troubles, mv father 

U) 

(a) 

always takes time to listen to me 

(3) 

(b) 

.always helps me straighten them out. 

(1) 

(O 

seldom helps me with them 

(lj 

(d) , 

is always too busy to help me with them 

(0) 

(e> .. 

. nevei listens to me 

4(5, Whenevci I have pioblcms or troubles, my mother 

( 2 ) 

(a) . 

always takes time to listen to me 

(3) 

(b). 

always helps me strniglitcn them out. 

(1) 

(c) 

seldom helps me with them 

(1) 

(d) 

is always too busy to help me with them 

(0) 

(e)., 

never listens to me 


47, When I find myself doing a job which is harder than I thought it 

would be 

( 0 ) (a) I try harder to get it 

( 2 ) (b) , ,1 get my patents to help me with it 

( 0 ) (c) . I decide that it is too much fot me and do somclhmg else 

48. I usually tell my secrets to 

( 2 ) (a) , .my mother. 

( 2 ) (b) my father 
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(0) 

(c) 

my brother oi sister 

(0) 

(<1) 

my best friend 

(0) 

(e) 

no one 

49, When I'm out riding my bicycle 

<2) 

(a) 

my mother worries for fear I’ll get hint 

(+) 

w 

I am allowed to go only a certain distance from home 

(0) 

(c) 

I can ride anywhere I please 

(3) 

(d) 

my parents won’t let me have a bicycle because thev 



aie afiaid I’ll get hurt 

(0) 

(e) 

I have no bicycle but not foi the leason that my parents 



aie afiaid I'll get hurt 

50 At home, when meals aie seived 

(U 

U) 

it doesn’t matter whether I am late oi not 

(2) 

(b) 

I am always lequtred to be on time 

(0) 

(c) 

oui meals aie not served at exact times 

51 My 

paients 

let me decide impoitant things foi myself 

(0) 

(») 

usually 

(0) 

(b) 

frequently 

(3) 

(c) 

seldom 

(5) 

(d) . 

, never 

52 My 

mother 

"picache*'’ oi "lectures" to me about how I behave 

(5) 

(a) 

constantly, 

(3) 

(b) 

frequently 

(0) 

(c) 

, occasionally 

(0j 

(d) 

.seldom 

(0) 

(«) 

never 

53 My 

father 

“preaches” oi “lectures" to me about how I behave 

(5) 

(a) 

constantly. 

(3) 

(b) 

frequently 

. (0) 

.(c) 

, occasionally 

(0) 

(d) • 

seldom 

(0) 

(e) . 

never 

54 I am whipped 

(3) 

(a) 

frequently 

(2) 

(b) 

occasionally 

(1) 

(c) 

seldom 

(0) 

(d> 

never 

55 I am, punished in some way when I am naughty 

(3) 

(a) 

always 

(2) 

(b> 

usually 

(0 

(c) . 

seldom. 

(0) 

(d) 

. nevei 


56 I am allowed to explain my conduct before being punished 
(0) (a) always 
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(1) (b) , usually 

(2) (c) . seldom 

(3) (d) nevei. 

57 I deserve the punishment I get 

(1) (a) .. always 

(1) (b) .. visually. 

(2) (c) seldom. 

{3) (d) . never, 

58. If my father refuses something that I have askccl for, my mother 
grants it 

(3) (n) frequently. 

(2) (b) . usually. 

(1) (c) occasionally. 

(0) (cl) , never, 

59 If my mother refuses something that I have asked foi, my father 

grants it 

(3) (a) . frequently, 

(2) (b). usually. 

(1) (c) . occasionally 
(0) (d) never, 

60 I may bring my fi lends home with me without getting permission first 

(0) (a) always 

(1) (b) , ,, usually. 

(2) (c) seldom 

(3) (d) never. 

61 I have to take care of my younger brothers in.l sulci s 

(3) (a) ,, constantly, 

(2) (b) , frequently 

(1) (c) ,,,, occasionally 
(0) (d) seldom 

(0) (e) , never 

(0) (f) I have no jotinger hrotlicis at sisters 

62 I am allowed to go to the movies alone 
(0) (a). , . always, 

(0) (b) ., frequently, 

(0) (c) , , occasionally 

(3) (d) seldom 
(5) (e) , never, 

63 My mother helps me with my home woik when I have trouble with it 

(3) (a) , .always. 

(2) (b) .,,., usually, 

(1) (c) , seldom 
(0) (d) , never. 
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61- 

My father helps me with mv home work when I have tumble with it 


(3) (a) 

always 




( 2 ) (b) 

usually 




( 1 ) (0 . 

, .seldom 




( 0 ) (d) . 

nevei 



65 

My mother 

worries about me 




(3) (a) 

constantly 




( 1 ) tb) 

at times 




( 0 ) (c) 

never 



66 

My father 

worries about me 




(3) (a) 

constantly. 




( 1 ) (b) 

, at times 




( 0 ) (c) 

never 



67 

My mothei 

gives me whatever I ask for 




(3) (a) 

always 




( 2 ) (b) 

. usually 




( 1 ) (c) 

seldom 




( 2 ) (d) 

never 



68 

Mv father 

gives me whatever I ask for 




(3) (a) 

always. 




( 2 ) (b) 

usually 




( 1 ) (c) 

, seldom 




( 2 ) (d) 

never, 



69 

Mv mo tiler 

asks me to stay home and keep her company 




(+) (a) 

constantly 




( 2 ) (b) 

.usually 




( 0 ) (c) 

seldom 




( 0 ) (cl) , 

. . never. 



70 

My father 

tells me I have to stay home 




(3) (a) 

constantly 




( 2 ) (b) 

occasionally 




U) (c) 

seldom 




( 0 ) (d) 

never 



71 

My mother 

gives up things for herself so that 1 can have 

the 

things 


I want 

This happens 




(3) (ii) , 

constantly 




( 1 ) (b) . 

occasionally 




( 0 ) (c) 

seldom. 




( 0 ) (d) 

,,.never 



72 

My father 

gives up things for himself so that I can have 

the 

things 


I want, 

This happens 




(3) (a). 

Constantly 




( 1 ) (b) 

, occasionally 
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(0) (c) seldom 

(0) (il) never 

73 My older brothers oi sisters have to take care of me 


<*) 

(A) 

constantly 

(2) 

a*) 

frequently 

(0 

( c ) 

occasionally 

(0) 

(d) 

seldom. 

(0) 

(c) 

never 

(0) 

(0 

I have no older brothers or sisters 


To obtain suitable subjects for the experiment, the children in 
the seventh and eighth grades in one school were given the test for 
parental protection. After excluding all those who were not living 
with both parents oi who did not fill m the examination piopcrlv, 51 
good papers remained. These 51 childien were then given the 
Morgan-Hull persistence maze test and their performance rated in¬ 
dependently by two obseivcrs. In addition these same children 
were given the Rogers Peisotwhty Schedule, the Morgan Mental 
Test, and were rated by the teachers of both the seventh and eighth 
grades as to their mental stamina. These ratings were based on the 
same scale that was used by the experimenters in scoring the children 
upon their performance of the Meng.m-Tlull pciststence maze, but 
the teacheis based their judgments upon the everyday contact with the 
children and not upon the children’s specific response to any set task. 
The results of these various tests and intings are given in Table 1. 

These data reveal Pearson’s Pro duct-Mo merit correlation co¬ 
efficients as given in Table 2 

Between parental protection as measured by the test devised by 
Miss Banker and mental stamina as mcasuied by the maze persis¬ 
tence test thcic is a correlation of —.80. This is equivalent to a 
coefficient of alienation of .60, that is, the ability to predict the per¬ 
sistence of a child in the maze test from a knowledge of his record 
on the protection test is 40 per cent better than chance. In other 
words, the degree of protection given in the home (as measured by 
the protection test) accounts for 64 pei cent of the factois determining 
the performance in the persistence maze test The ability to pi edict 
mental stamina from intelligence is only 4 6 per cent better than 
chance as indicated bv the con elation coefficient of ,32 and a similar 
influence is shown with the condition of 33 with the Rogers’ 
Personality score The striking factor is the total lack of correlation 
between teachers’ ratings and paicntal protection and the persistence 
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TABLE 2 


Pauntnl Protection with Persistence Maze —80± 03 

Parental Protection with Ave 'Icacheis' ratings 02± 09 

Parental Protection with Intelligence —02± 09 

Parental protection with Roger's—total score 34± 08 

Parental Protection with Personal Inferiority 34±,08 

Parcni.nl Protection with Social Maladjustment ,08±,09 

Parental Protection with Family Maladjustment 30± 09 

Parental Protection with Daydreaming — 31 ± 09 

Persistence Maze with Average Teachers’ ratings ,02±,09 
Persistence Maze with Intelligence .32:+: 08 

Persistence Maze with Rogers’ total score 33:fc 08 

Teachers’ Ratings with Intelligence 48± 07 

Teachers' Ratings with Rogers' total score —.I3±09 

Intelligence with Rogcis’ total score —08± 09 

Parental Protection I with I’aicntal Protection II 64±:,05 
Teachers' Rating I with Teachers’ Rating II 53i: 07 


maze score Tcaclieis* ratings conelatc highest with the intelligence 
test scores It seems apparent that the teacher tench to judge the 
persistence or mental stamina of a child in tcims of lus intelligent 
behavior, and not in terms of his ability to be stimulated or chal¬ 
lenged by a problem situation. 

Conclusion 

There is a significant lclationsiup between a child’s tendency to 
react to a pioblcm situation with inctcascd zeal as the difficulty of 
the problem is increased, and a lack of excessive supervision and 
domination by the child's paients The kind of stamina that a 
child manifests in attacking a difficult situation is not the sort of 
behavior that teachers arc inclined to judge as persistence or stamina. 
They are maic influenced by the child’s intelligent behavior than 
by his resistence to thwarting. 
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THE FREE WORD ASSOCIATION OF ELEMENTARY 
SCHOOL CHILDREN: II VERI3AL RESPONSES* 

Department of Psychology, North Carolina State College 

William McGehee 1 


A. Introduction 

The puipose of this investigation is to study the veibal responses 
of elementary school childlen to a free woid association test to 
detcimine if age oi sex differences are revealed by diffeiences in 
veibal responses An earlici paper (4 a) dealing with the icaction 
times of the subjects, who also furnish the data foi this study, gives 
in detail the method of conducting the experiment, the test used, 
and pertinent facts concerning the subject population It is, theie- 
foie, unnecessary to repeat these data except to indicate that subjects 
arc 400 in number, 50 subjects at each age and sex level from seven 
through ten years. 

The author of this study has encountered the same difficulty m 
handling the data which other investigatois using free word asso 
ciation technique have encountered—that of evolving adequate cate¬ 
gories for classifying verbal responses Logical and quasi-logical 
classifications aie laigely subjective, grammatical classifications seem 
of no value in the analysis of age-sex differences; and the inability 
of children at this age level to give neonate introspective reports 
mitigate against the use of plcasant-unpleasant-neutral categories. 
If verbal responses are treated primarily from a statistical view 
point, as did Wheat (9), there is a danger of placing too great re¬ 
liance on the probability of recurrence of the same response in an¬ 
other like sampling and thus weakening any conclusions which 
might be reached. 

The method finally evolved for tieating the verbal responses does 
not claim to be supeiior in all respects to methods used in earlier 
studies. Indeed it has boriowed freely fiom these methods, It 
is believed, howcvei, that the method of classification used has 
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minimised the eriors involved in the use of logical or quasMogical 
categories or in too gicat faith m the piohable cuor of a peicentage; 
and that, if age-sex diffci cnees are present in the data, these differ¬ 
ences can be shown by the method of classification used in this inves¬ 
tigation. The question is aftei all one of results obtained, or as 
Kent and Rosanoff (3, p. 28) in speaking of theii system of classifica¬ 
tion said, “To what extent are the distinctions of this classification 
useful? An answer to this question can be found only in the 
results.” 

Theicfore, the data have been analyzed from the following view¬ 
points: (tf) community of response as indicated by prcfeired re¬ 
sponses, (/>) percentage of normal responses, (c) occurrence of 
phrase and clause responses, (d) occuriencc of failuie to react, (g) 
percentage of individual responses. Individual responses are classified 
as (a) non-logical reactions, ( b ) sound reactions, (c) repetition of 
the stimulus, {d) neologisms, (e) peiscveration. 

B. Preferred Responses 

The tendency of any one stimulus woid to elicit a. total number 
of different response words is limited. Kent and Rosanoff (3, p 8) 
found that the number of words which occurred in response to the 
stimulus words on their list varied fiom 280 for the woid anger to 
72 in response to needle. They say (3, p. 14), "the one tendency 
which appears to be almost universal among normal persons is the 
tendency to give in response to any stimulus word one or another 
of a small group of common reactions." This group, then, of com¬ 
mon reactions would indicate closely the community of association 
in any given gioup in so fai as words can be said to represent asso¬ 
ciation of ideas. 

In the case of children, as previously pointed out, Rosanoff and 
Rosanoff (7) found an rncieased tendency towaids individual reac¬ 
tions in their responses when compaied with the responses of adults 
This tendency decreased from earlier to latci ages and the adult 
type of common respondence seemed fixed in the child bv the time he 
reached eleven years of age. Otis (5) likewise found indications 
of chionological development in the type of responses, and substan¬ 
tiates the Rosanoffs in fixing eleven as the age wheie adult types 
of response become relatively fixed. Then, in so fai as the com¬ 
munity of response indicates a community of association, a progres- 
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sive chronological development of this characteristic can be assumed 
from the above evidence. 

The community of association in this investigation is studied from 
the point of view of preferred responses to each stimulus word 
used in the test Preferred responses, representing not just a single 
occurrence of a response but the recurrence of the same response 
several times, give a better indication of the community of associa¬ 
tion than do frequency tables. It is no guarantee, as Wheat (9) 
points out, that because a word appears once in a thousand responses 
that it will lecur in another thousand responses. Nor, as Wheat 
failed to point out, is its occuirence ten, twenty, or thiity times a 
guarantee of its recurrence in the next similar sampling. There¬ 
fore, the pioblem of preferred responses has been approached from 
the viewpoint of comparison rather than the probability of recur¬ 
rence, and any reaction winch occuis with a frequency of six or 
more per cent of the total responses at any age-sex level to a par- 
ticulai stimulus word is classified as pteferied iespouse This clas¬ 
sification of preferied lesponses is for comparative puiposes only and 
for that purpose 6 per cent, 16 per cent, or 60 per cent could have 
been used as a standard without materially affecting the results as 
long as the standard was kept constant. 

The most striking characteristic of the preferred responses found 
in this study is their appaient homogeneity foi each sex and for all 
the ages in this experiment. The same word response occurs time 
and again to the same stimulus woid at every age-sex level. Also, 
the highest ranking piefeircd response at any one age-sex level to 
a given stimulus usually appears as either the highest ranking re¬ 
sponse at the other age-sex levels or as second or third in rank. 
The most noticeable exceptions appear in the all-age responses as 
differences between the sexes and only appear then for the stimulus 
woids whip and tunnel There is then veiy little diffeience between 
the kind of words which appear as responses to particular stimulus 
words, either for the two sexes or the different age levels, and would 
indicate a decided community of word associations among the groups 
m this study. 

Differences between the sexes appear to some extent when the 
pciccntagc of responses given by boys and girls to each stimulus wo id 
is examined. Among the stimulus words for which the preferred 
responses show a difference of five per cent or more between the 
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sexes, boys react to 20 of the stimulus woids with a higher per¬ 
centage of preferred responses than do the girls Among the stimulus 
words where the difference is less than five pci cent the boys again 
show a higher percentage of prefer led responses than girls Evi¬ 
dently, while the prefer! ed i espouses arc usually the same words to 
particular stimulus words, the bovs use moie preferred responses 
than do the girls. 

The data which are given in Table 1 are found when attention 


Percentage or 

TABLE 1 

Preferred Responses — At.l Stimulus Words 

Sex 

Age 

B 

G 

7 

51.24 

48 66 

8 

50 65 

50 66 

9 

56 58 

51.86 

10 

55 6+ 

49.13 

Alt ages 

53 53 

50 38 


is turned to the total numbei of responses which may be classified 
as preferred responses for all the stimulus -words The percentages 
in this table were obtained by adding the number of preferred 
responses occurring to each stimulus word in each age-sex group, 
and figuring the pcicentage on the basis of the total number of 
responses made to all the stimulus words. That is, 2,750 possible 
responses at each age-sex level and 5,500 possible responses for all 
ages of any one sex. 

The data in Table 1 tends to substantiate the hypothesis drawn 
in the preceding paragraphs that boys give a higher peiccntage of 
preferred responses than girls. At each age level except the eight- 
year level boys give a higher peicentage than do gnls of all ages. It 
must be noted, however, that the differences aic very small espe 
daily at the seven- and eight-year levels, and that the smallness of 
these differences preclude any sweeping generalization as to sex 
differences in reacting with piefeired responses. If any noticeable 
sex differences exist they aie at the nine- and tcn-yeai level, suggest¬ 
ing that community of association as lcprcscntcd by the occurrence 
of preferred responses to a free word association test is more homo¬ 
geneous for the sexes at the seven- and eight-year levels than at 
the nine- and ten-year levels. 
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From the chronological viewpoint the tendency to react with pre- 
feu cd responses is moie noticeable m boys nine and ten than in 
boys seven and eight. There is, however, little difference in this 
tendency in girls at any of the age levels investigated m this experi¬ 
ment Theie is a slight inciease in the percentage of prefened 
responses at the age Levels of nine and ten over the age levels seven 
and eight when the responses of the subjects in this experiment aic 
consideied without legald to sex This can be seen from the data 
in Tabic 2. 

TABLE 2 


Percentage of Preferred Responses aj the Ages of Seven, Eight, Nine, Ten 


Sex 

B and G 

B and G 

B and G 

B and G 

% 

+9 95 

50 66 

54.22 

52 39 

Age 

7 

S 

9 

10 


C Phrases, Clauses and Sentences, or Multiple-Word 

Responses 

The frequency with which phiases, clauses and even sentences 
occur in the lesponses of children to free word associations has 
been noticed by all investigators who have used this technique with 
childicn as subjects. In fact, the frequency of such responses has 
been one point of differentiation between the adult’s and child’s 
icsponse. It has been pointed out by Rosanoft and Rosanoff (7) 
that the tendency to lespond with more than one word decreased 
with the inciease in chionological age and Otis (5) has substantiated 
this hypothesis McElvee (4) and other investigators of the diffei- 
cnce between responses of subnormal and normal children also have 
discovered that the tendency is moie prevalent in subnormal than 
m normal children Evidently a decease should be expected m the 
numbei of phiase, clause, and sentence responses with an increase in 
the chi onological and mental ages of our subjects 

The second fact to be emphasized is that lesponses in phrases, 
clauses, and sentences aie a noimal tendency in many children if 
not all, and may, as Otis (5, p 273) believes, be u a stage in lan¬ 
guage development wheie the sentence is the unit and represents 
a thought idea.” As a matter of fact all the phrase, clause, sen¬ 
tence responses occurring in these data gave logical ideas in connec¬ 
tion with the stimulus woids with which they occurred, and the 
majority of them could be analyzed into an idea which could be 
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expressed in one worth There was a tendency, not readily picsented 
statistically, on part of some of the subjects to impress the investigator 
by explaining the meaning and significance of the stimulus word in 
their sentence responses As Jung (1, p. 104) suggests, this may • 
indicate "an inner want of satisfaction and a voidness of feeling 1 ' 
The data in this investigation can neitlici affiun nor disprove this 
suggestion It is believed, however, that the occurrence of the 
phrase, clause, sentence response was not cntiicly caused by the 
child’s inability to follow dncctions This investigator found, as 
did Otis (5, p. 273), that "the instiuctions are earned out until a 
word is given that suggests no single woid but a whole thought,” 
and then thcie would be, in spite of earlier instiuctions, a response 
in form of a phrase, a clause, or a sentence. 

In classifying i espouses as belonging to tins type such obvious 
word fonnation activities as the response “flagpole 5 ’ to the word 
"flag” and other woid combinations which usually occui together 
as "Geoige Washington,” "United States,” and "Sunday School” 
have been omitted, 'Fable 3 gives the ficqucncy of occuuence in 

TABLE 3 

Percentage oi Occurrlncf or Phrases, Clauses and Sentencfs 


Age 

U 

G 


B and G 

7 

7,98 

5 48 


6.73 

8 

5,89 

163 


5 26 

9 

6 80 

3 96 


5 3S 

10 

9 2+ 

6.15 


7 70 

Al! iigcs 

7 47 

5 04 


6 26 


terms of per cent based on the total number of possible responses 
to all the stimulus words at each age-sex level. 

The tendencies shown in this table aie veiy clcai in regard to 
sex differences At each age level the boys show a highei percentage 
of this type of lcsponse than do gills and the total percentage for 
boys of all ages is 2 43 gieater than that for girls. 

The age-level differences are not as maiked For girls there is 
found a steady dccicase in peicentagc at each age level except the ten- 
year level. For boys, though, there is a decrease from the seven- to 
the eight-yeais level, and an increase at the nine-year level. At the 
ten-year level is found the laigcst percentage of pluases, clauses, 
and sentences which occurs in any age or sex gioup. Diffeicnees 
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in per cent of multiple-woid responses at the diffeient age levels are 
more evident when the per cent of both boys and girls are combined 
at each age level. Table 3 shows that the combined percentage of 
boys and girls lescinbles closely the percentage of multiple-word 
responses of boys alone 

Two hypotheses may be advanced to explain this evidence which 
differs from that found by other investigators There might be a 
possible developmental stage at 10 years of age in both boys and 
girls which is reflected in this tendency to respond in the multiple- 
word manner No data were found, however, to substantiate this 
supposition Secondly, the increase may be due to a selected sampling 
either of stimulus words or cases It was found that the stimulus 
which elicited multiple-word responses at the 10-year-old level like¬ 
wise elicited similar responses at other levels It must be concluded 
that, while these data do not disprove the hypothesis advanced by 
other investigators, they fail to substantiate the hypothesis that the 
frequency of multiple-word responses decreases as the chronological 
age increases 

D Failures to React 

Failures to react, as well as multiple-word responses, have been 
found by earlier investigators to be more characteristic of children 
and subnormal individuals than of normal adults Rosanoff (6, 
p. 552) found that occurrence of failuie to leact decreased with an 
increase of both tire chronological age and mental age of his subjects 
Wheat (9) found that the failuies to respond to many of his stimu¬ 
lus words exceeded in percentage the preferred responses to the same 
stimulus word. Woodiow and Powell (11) and Otis (5) also 
found that failuie to respond was characteristic of children. 

The occuirence of this phenomenon has been explained variously. 
Jung (2), as is his wont, explains it in terms of emotional inhibition. 
Both Wheat (9, p 38) and Woodrow and Powell (11) suggest 
that in experiments where the Kent-Rosanoff word list has been 
used, the etiological factor is unfamilinrity with the stimulus words. 
Wheat says, concerning the effect of the type of stimulus word, that 
different kinds of stimulus words get diffeient percentages of common 
responses, uncommon responses, and failures of icsponsc» It has been 
the experience of the investigator with free word association in this 
study that each of these explanations is in part tiue and that there 
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might be added a further explanation, namely, that the necessity of 
choice between seveial potential 1 espouses is also an etiological factor 
in the failures to react which occuned in this experiment. 

The data in tins study arc in agicement with those of Rosanoff, 
just quoted, to the effect that the ficquency of failure to ieact de* 
creases as the age of the subject incieases. Table 4 indicates that 

TABLE 4 


pERCENTAor 

or OccURRLNcr 

oi FAtlimrs 

ro React 

Age 

B 

Sex 

G 

B and G 

7 

3 6 

5 89 

4.75 

8 

3 19 

3 41 

3 30 

9 

2 22 

2 98 

2 605 

10 

1,39 

2.98 

217 

All ages 

2 63 

3 68 

3.115 


a slight deciease in percentage of failures to lespond is appaient 
fiom seven to ten years. 

From this table it can be seen that gills give a consistently higher 
percentage of failuies to lespond than do boys. The data suggest 
that tins difference is an innate diflciencc, although it would lequire 
further investigation to piove this contention. It is obviously not 
due to the type of stimulus woids, foi the stimulus words which 
show the highest peiccntagc of faihucs to lespond (aftaid, dance, 
cheat, prison, help, stealing) elicit failures to lespond Tom bovs 
and girls in a ratio similar to the total diffeicnccs in occuuence of 
failuies to respond to all stimulus woids. Furthei, only foui stimulus 
words have failuies to respond which arc not divided between the 
sexes, and to only one of these, bed, is a failuic to respond on the 
part of gills. 

E Individual Responses and Normal Responses 

Five types of verbal reactions have been grouped foi tieatment 
under the general heading of individual lesponses They aie 1 {a) 
non-logical, (&) sound-reactions, (c) repetition of the stimulus, 
( d ) neologisms, ( e ) pcrsevciation. These types aie equivalent to 
those listed by Rosanoff (6) undei the heading of individual reac¬ 
tions and by Wheat (9), with the exception of tepelihon of stimulus 
and the occuuence of phases and clauses, which he classifies as fail¬ 
ures to react, as uncommon ieact tons. It is in this class of lesponses 
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that we can expect to find any pathological jcnctions or “complex'* 
indicators that might occui Hull and Lugoft found in their study 
of the stlength of “complex” signs that each of the five above types 
showed some stimgth. In fact, these investigators declared that the 
repetition of the stimulus was the most leliablc of the nine “com¬ 
plex” indicators used in thcii cxpeiimcnt. Jung (2), Kent and 
Rosanoff (3) and others have noted the i dative frequency of the 
phenomenon of peiscvcratiou and of the occui lcncc of neologisms in 
neurotic and psychopathic patients. However, it is not meant to 
imply that all reactions falling in these five types are pathological 
or signs of emotional inhibition. Tins is especially untrue of chil¬ 
dren’s responses, for, as Otis (5) points out, these types of responses 
may be merely manifestations of certain stages in the language 
development of the child 

Table 5 gives the percentage of occunencc of each type of response 
which is classified in this study as an individual t espouse 

A biicf description of each of the types of individual lesponses is 
necessary to this study foi the classification of normal responses 
depends to a large mcasuie upon the definition of individual 
responses 

N'on-logical responses in this classification were arrived at by the 
process of elimination. No lespouse that could be fitted into any 
of the four other categories among individual responses was classi¬ 
fied as non-logical. The failuie-to-icact type of response and the 
multiple-word type, because of their veiy nature, were automatically 
eliminated. This narrows the problem down to placing the responses 
into either normal or non-logical classification. Any i espouse which 
was obviously without logical connection to the stimulus word was 
designated as belonging to the non-logical type In this category 
are placed responsiveness of the “explosion” types of which Kent 
and Rosanoff (3, p 21) said, “the stimulus word acts . . . merely 
as a signal for discharge.” In addition certain responses were given 
which weie due to tire misunderstanding of the stimulus word, such 
as the response Chi isf mas to pi Ison, and the i espouse, n on, copper, 
and sled to the stimulus woid cold These responses aie classified 
as non-logical. 

The natuic of the type of response classified as a neologism is 
obvious from the meaning of the term. 

Responses have been classed as perseverative which aie either 
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(fl) lepetition of the pieceding stimulus woids, ( b ) repetition of 
die lesponses to the pieceding stimulus words, (c) associated with 
the pieced mg stimulus woid, (d) associated to the preceding re¬ 
sponse This classification follows closely the one used by Kent and 
Rosanoff (3, pp 22-23). 

The classification of verbal reactions as normal responses has been 
at rived at bv the piocess of elimination All lesponses which do not 
fall into the categories given in the preceding pages of this chapter 
constitute the responses classified as normal. These responses are 
reactions which show logical or grammatical connections with the 
stimulus woids with which they occur. These lesponses belonging 
to the normal categoiy may be defined as descriptive teinis, synonyms, 
anonyms, contiguous expressions, causal relationships, ideas of co¬ 
ordinate, supeioidinatc, and subaidmate relationship, woid com¬ 
pounding and svntatical changes 

Normal responses of both girls and boj's regardless of age tend 
to increase in percentage as the chronological age increases The 
percentage of normal responses at the ten-year level is smaller than 
that of the nine-year level, but is greater than at the other two 
levels. The differences at each level, however, are so small that 
a general conclusion that the number of normal responses increases 
with age from seven to ten veais is not justified 

Individual tendencies of both boys and girls, as is to be expected, 
show a tendency to decrease as the age increases The noticeable 
exception to this is at the eight-year level where occurs the greatest 
percentage of individual responses found in this study. It is pos- 


TABLE 6 

Percentage or Occurrence or Individual and Normal Responses 


Age 

Classification 

B 

G 

B-G 

7 

Normal 

83 76 

82 89 

83 32 

Individual 

4.86 

5 7+ 

5 20 

8 

N orm al 

83 18 

37 22 

85 20 

Individual 

7 7+ 

+ 7+ 

6,2+ 


Normal 

87 97 

89 12 

82 1+ 


Individual 

3.01 

3 94 

3 43 

10 

Normal 

8+92 

83 36 

86 25 

Individual 

+ 45 

3.51 

3 98 

All ages 

Normal 

SS 61 

S713 

86 37 

Individual 

4 31 

+ 21 

4 26 
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siblc that the distribution of cases at this level may account for the 
increase in individual responses. 

Table 6 gives the peiccntage of occuircncc of normal responses 
at all age-sex levels. 

The seeming contiadiction found in Tabic 6 that there is both 
an incicase in normal responses and in individual responses at the 
same age level can be reconciled by refcicnce to Tables 3 and 4 

It seems that a decicase in multiple-rootd responses, and, some¬ 
times, in fadutes-to-iespoml is accompanied by an increase in responses 
classified in this study as individual responses. 

Girls, when considered rcgaidless of age level differences, give 
1.5 more normal responses than do boys of all ages and 0.1 per cent 
less individual responses. These differences are so small that they 
lead to a tentative conclusion that the differences in percentage of 
noimal responses between the two sexes at the age levels of seven 
through ten me not significant. 

Tins foregoing conclusion can be diawn at each age level also, 
except at the eight-year level where the difference in percentage of 
normal and individual iespouses between the sexes is the greatest, 
This exception probably is due to the distiibulion of cases at the 
eight-year age level. 

F. Summary 

The system of treating veibal responses and the method of classifi¬ 
cation liavc been indicated In older to determine the extent of 
the community of ideas as shown by the woid association technique 
in boys and girls seven, eight, nine, and ten years old the preferred 
responses have been examined. These consist of any response oc¬ 
curring six oi moie times to any stimulus word at any age-sex level, 
The conclusion was diawn that the community of ideas is not only 
high between girls at the same age level and boys at the same age 
level, but also between girls and boys at the same age level and be¬ 
tween all the children that make up the subjects of tins investigation. 
Certain tendencies towaids differences which in the main are slight 
may be summarized as follows: 

1, Boys give a slightly higher percentage of prefcricd responses 
than do girls. The difference is 3,15 per cent. 

2. There is a slight tendency foi the numbci of prefened re 
s ponses to increase with the increase in age, when membeis of both 
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sexes are considered as a unit. This tendency is not consistent when 
boys or gals are considered alone The most decided difference in 
percentage of prefeired responses is between the seven- and nine- 
year levels. 

Multiple-woid responses are apparently normal methods of re¬ 
sponse for most children The following tendencies in this type of 
response are to be noted: 

1. Boys give more multiple-word responses than girls. 

2. No definite tendency exists between age levels in difference in 
number of this type of response. 

Failures to respond may be attributed either to emotional inhibi¬ 
tion, antipathy towards the test situation, or an unfamiliaiity with 
the stimulus vvoids This type of response shows the following 
tendency 

Girls fail to respond more than do boys and this tendency de¬ 
creases in both sexes with an increase in age 

The method of classifying normal and individual responses in 
this study was by a piocess of elimination. Individual responses 
consisted of non-logical, sound reactions, lepetition of the stimulus, 
neologisms, and perseveration Normal lesponses are all responses 
not classified as individual lesponses, multiple-word responses, or 
failures to react The following tendencies arc seen in the per¬ 
centage of normal and individual responses m this experiment. 

1. Girls give fewer individual and more normal responses than 
do boys, 

2 The numbei of noimal responses tends to increase as the age 
of the subjects increase foi both sexes. 

It must be noted that the above tendencies are tendencies only. 
The verbal lesponses of the different sexes and of the different age 
levels differ by such small and inconsistent percentages that no 
sweeping conclusions can be drawn. In fact, the differences between 
the age-sex levels are slighter than the differences between individuals 
at a given age-sex level 
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LATERALITY IN MONKEYS* 

Child Welfare Research Station, State Unweisity of Iowa 


J S. Kounin 1 


A Introduction 

The topic of handedness has recently acquired added significance 
because of its relationship to speech pathology (13) , to introversion- 
extravcrsion and intelligence (2); and to cortical functions concerned 
with hemispheial dominance (17). Most theories of the origin 
of handedness assume that preferential handedness is characteristic 
only of man. [A detailed tieatment of this topic is given by Wile 
(16) and Ludwig (10)]. Paitly because of definite social piessures 
operating to pioduce dextralitj’, the determination of the nature 
of handedness in human beings is difficult and complicated. In an 
effort to overcome this difficulty some investigators (11, 14) have 
used rats in studies of handedness These experiments have added 
considciably to our knowledge of handedness and have also pointed 
to the existence of preferential handedness among infrahuman ani¬ 
mals. If piefetential handedness could be demonstrated in monkeys, 
their structural and functional affinity to man would aigue fm their 
utilization in studies of handedness. Moieovei, it would be possible 
to investigate the nature of general sidedness in monkeys as 1 elated 
to handedness and cyedness 

The following study has been carried out mainly (a) to develop 
techniques foi the study of handedness and eyedness in monkeys; 
( b) to determine whethei monkeys possess preferential handedness, 

B Pertinent Literature 

There is insufficient cxpeilmcntal m.iteiml dealing with handed¬ 
ness m subhuman piimates. Pnmanly, whethei they have picfcren- 

^Received in the Editorial Office on October 9, 1937. 

1 TUe author wishes to express his indebtedness and thanks to Professor 
Harry F. Harlow who encouraged and actively cooperated m this study 
which was conducted dining the year of the author’s appointment as Re¬ 
search Assistant at The University of Wisconsin Primate Laboratory, 
Further indebtedness and thanks aie due Dr Paul Settlnge and Mr Walter 
Grether for their many valuable suggestions and aids 
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tial handedness has not, as yet, been conclusively determined ; in the 
second place, no techniques fm testing handedness have been stand¬ 
ardized. Cunningham (1) reviewed the litciatuic piior to 1902 
regarding the existence of handedness in monkeys, and found con¬ 
siderable disagreement among authorities. Moreover, most studies 
at that time were observational. 

Since that time the following observational and experimental 
studies have been reported After noting the hand used by six 
rhesus monkeys for picking up food, Franz (3) tentatively classified 
three as left-handed, one as right-handed, and two as ambidextrous 
However, Saiasin (12) observed the hand three monkeys used for 
picking up food and concluded that monkeys are essentially ambi- 
dextious. The observations of Yerkes (18) indicated the pos¬ 
sibility that monkeys and apes manifest preferential handedness when 
reaching for food oi when manipulating objects in connection with 
food getting. Lashlev (9) found some agreement, in two lhesus 
monkeys, between the band used more often for reaching food and 
the hand used more ficquently in warding oft the touch of the 
experimenter. With the exception of Yerkes* obscivaiions of tool¬ 
using behavior in two apes, these studies have legaided the hand 
used in over a chance mnjoiity of the time for picking up or icaching 
for food as the criterion of handedness in monkeys. 

A pertinent observation was made by Kliivei (7) with icspect to 
the problem of testing techniques. He noted that, although a prefer¬ 
ential handedness was not manifested foi pulling in food boxes when 
the end of the string was placed in the monkey’s cage, it was ex¬ 
pressed when the end of the string was placed at some distance from 
the cage. Similarly, unpublished studies of Hallow, Settlage, and 
Grether (5) at the University of Wisconsin Primate Laboratory 
indicated that the degice of hand-finger manipulation involved must 
be considered when testing for handedness in monkeys. 

C. Animals, Housing and Care 

The monkeys used in this study were housed and cared for at 
the University of Wisconsin Primate Laboratoiy. Table 1 gives 
a brief description of each monkey. 
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TABLE 1 


Monkey 

Classification 

Sex 

Age 

Duke 

Rhesus 

Male 


Peggy 

Rhesus 

Female 

Pubescent 

Jyppo 

Rhesus 

Male 


Jake 

Rhesus 

Male 

Pre-Pubesccnt 

Johnny 

Spidei 

Female 


Murphy 

Ccbus 

Male 


Dusty 

Cebus 

Male 

Pubescent 

Slit-Ear 

Cebus 

Male 

Pubescent 


D Apparatus and Procedure 

Three tests of handedness and one of eyed ness were used in this 
study, and 100 tnals were obtained foi each test, according to the 
following proceduic Testing was started at the beginning of a 
week and 25 tnals made on each of 2 succeeding days A rest day 
was then intei posed and 25 trials pei day again obtained on the 2 
days following The eyedness test data weie secured during the 
first handedness test week, and the two remaining handedness tests 
were lun on the two weeks following At least a month after the 
last tintl of the hist test week, the entile experimental series was 
repeated Thus the results include 200 trials for each test situation. 

Preliminary trials, in random sequence, were made with six of 
the monkeys with the hist handedness test to accustom them to the 
expeumcntal cage and to the expenmen tei. 

A description of the tests of handedness and eyedness follows 

1, Handedness I. 

The monkeys were tested in a cncular sheet metal cage 37 in in 
diameter and 30 in high. This cage tested upon a table in the middle 
of which was a hole 2 in. in diameter A food container 1 in in 
diameter and Ya in. deep, which could be raised or lowered, was 
placed dnectly beneath this hole The distance from the floor to the 
container varied from 8 to 11 in, depending upon the arm length 
of the monkey To obtain a piece- of banana, the monkey needed 
to extend his arm through the hole in the floor and remove the 
food hom the container which was placed at a distance approxi¬ 
mating his maximum reach 

2. Handedness II. 

The test cage, made of heavy welded 2-in. wire mesh, was 26 in 
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high, 18 in. deep, and 28 in. wide. To the front centci of the cage 
was fastened a thin piece of ply wood 9 in. high and 7 in wide. 
A hole 2 in. in diameter was drilled in this board 3 in. from the 
bottom of the cngc. A food box 2 m square, with a spring covci 
2*4 in. square, was centered and securely attached at a d/stance 
7 to 9 in. from the fiont of the cage, depending upon the monkey’s 
reach. To obtain a piece of banana the monkey needed to put one 
hand through the hole in the plv wood, lift the cover of the food 
box, hold it open, and lcmove the reward from a narrow slanting 
depression in the food box—only one hand could be used for the 
entile manipulation 

3. Handedness III. 

The Handedness II cage was used here, the ply wood removed, 
and the front covered with in. hardware cloth. An opening 8 in 
high and 3 in. wide was made in the front center of the cage, to per¬ 
mit the free use of either hand. To obtain food, which was beyond 
reach, the monkey was requited to manipulate a lake. The handle 
of the lake was 10 in. long, 1 in. in diameter, and the cross bar 3 
in. wide. The neaicst end of the rake was placed fiom 8 to 10 in. 
in front of the opening. The food was alternately placed on oppo¬ 
site sides of the rake handle directly ahead of the opening of the 
cage. The hand used for pulling in the rake was recorded in each 
trial. 

4. Eyedness Test. 

A hole Y in. in diameter was dulled m fiont of the aforemen¬ 
tioned sheet metal cage and a straight porcelain tube with a % in. 
opening fitted into it This tube piojected in into the cage, one 
foot from the floor. Approximately 5 in. above this a small door 
was constructed which could be opened and closed by the experi¬ 
menter. Whenever a monkey sighted tlnough the tube, in response 
to a slight noise and food pLaced at a short distance in fiont of 
the tube, the dooi was opened and the animal was iewaidcd with 
a piece of banana The eye used for looking tlnough the tube was 
observed by means of a minor placed above an opening in the top 
of the cage. For the retest series, after a month, a tin V-scope 
sLightly ovci 2 in long was constructed in the dooi, with the nauovv 
end extending in. inside the cage. The nanow end was in. 
in diameter and the wide end 2 in m diametei. As well as to 
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FIGURE I 

Photographs Demonstrating Eyedness in Murphy, A Cebus Monkey 
Although they do not lllustiate the appaiatiis used in this experiment, they 
leveal the some general piinciplc 

increase the visual range of the monkey, this device was used to 
check the original test Since the height was changed, the monkeys 
had to assume a diffeient position, theieby reducing the influence of 
any possible position habit developed in the first seiies upon the 
second seiies 
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TABLE 2 

The Number of Times Each Hand Was Used by Four Rhesus Mokkms 
for Obtaining Food in the Designated Experimental Situations 
The eye used in sighting is indicated for one monkey. 

Handedness I Eycdness Handedness II Handedness III 

Hand Eye Hand Hand 


Monkey 

Date 

R 

L 

R 

L 

Date 

R 

L 

Date 

R 

L 

Duke 

1/8- 












1/28 

3 

5S 



3/3 



3/16 




3/25 

0 

25 



19 

6 

2 

23 


3/26 

0 

25 



3/4 

6 

19 

3/17 

0 

25 


3/28 

0 

25 



3/5 

2 

23 

3/19 

4 

21 


3/29 

0 

25 



3/7 

1 

24 

3/22 

5 

20 


4/26 

0 

25 



4/7 

0 

25 

4/26 

17 

8 


4/27 

0 

25 



4/8 

0 

25 

4/27 

6 

19 


4/29 

0 

25 



4/10 

0 

25 

4/29 

6 

19 


4/30 

0 

25 



4/11 

0 

25 

4/30 

0 

25 


Per cent 

1 

99 




14 

86 


20 

80 

Peggy 

12/2- 












1/11 

315 

29 










1/25 

25 

0 

0 

25 

3/3 

25 

0 

3/16 

20 

5 


3/26 

25 

0 

0 

25 

3/4 

25 

0 

3/17 

16 

9 


3/28 

25 

0 

0 

25 

3/6 

25 

0 

3/19 

14 

11 


3/29 

25 

0 

1 

2+ 

3/7 

25 

C 

3/22 

21 

4 


4/26 

25 

0 

0 

25 

4/7 

25 

0 

4/26 

1 

24 


4/27 

25 

0 

0 

25 

4/8 

25 

0 

4/27 

0 

25 


4/29 

25 

0 

0 

25 

4/10 

25 

0 

4/29 

0 

25 


4/30 

25 

0 

0 

25 

4/11 

25 

0 

4/30 

1 

24 


Pei cent 

94 

6 

.5 

99.5 


100 

0 


37 

63 


Jyppo 

3/25 

14 

11 

3/3 

24 

1 

3/16 

22 

3 

3/26 

10 

15 

3/4 

25 

0 

3/17 

14 

11 


3/27 

0 

25 

3/5 

25 

0 

3/19 

21 

4 


3/28 

1 

24 

3/7 

25 

0 

3/22 

25 

0 


4/3 

11 

14 

4/7 

25 

0 





4/4 

0 

25 

4/8 

25 

0 





4/10 



4/25 

25 

0 








4/11 

25 

0 





Per cent 

22 

78 


99,5 

5 


84 

16 

Jake 




3/3 

13 

12 







3/4 

11 

14 








3/6 

3 

22 








3/7 

0 

25 








Per cent 

27 

73 
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The Number of Times Each 1 

Handedness I Evednp« _. ~ —--- 

Hand Eye Handedness II Handedness III 

Monkey Date R L R r n Hand Hand 

^T—--^-—-_^_ R L Date R L 


Murphy 11/17- 

1/9 +32 


Johnny 


3/2 2 S 0 25 0 

3/3 25 0 25 0 

3/5 25 0 25 0 

3/6 25 0 25 0 

4/7 25 0 25 0 

4/8 25 0 25 0 

+/10 25 0 25 0 

+/13 25 0 25 0 

Pei cent 99 8 2 100 0 

11/20- ~~ 
1/8 25 0 

3/2 25 0 25 0 


3/5 25 0 25 0 

3/6 25 0 25 0 

4/7 25 0 25 0 

4/S 25 0 25 0 

4/10 25 0 25 0 

4/13 25 0 25 0 

Percent 100 0 100 0 


% 1 3/11 25 0 

2M £ l « • 

«5 s ? S 


ft? 24 1 X/26 25 

3/30 25 0 +/27 25 

4/3 25 0 4/29 22 

4/4 25 0 4/30 16 


4/27 25 0 
4/29 22 3 


9SS 15 


9+ 6 


3 5 0 S ! 2 / 2 + il i VAl « 


2/24 25 0 3/18 25 0 

25 0 3//l9 25 o 

\/Vo 0 3/22 25 o 

3/29 25 0 4/26 25 0 


3/30 25 


4/27 25 C 


. /„ “ -tt at 63 U 

4/3 25 0 4/29 25 0 

4/4 25 0 4/30 25 0 


11 / 20 - 






1/18 

8 

228 




3/2 

0 

25 

25 

0 

2/23 

3/3 

0 

25 

25 

0 

2 / 2 + 

3/5 

0 

25 

25 

0 

2/26 

3/6 

0 

25 

25 

0 

2/27 

4/7 

0 

25 

25 

0 

3/29 

4/8 

0 

25 

25 

0 

3/30 

4/10 

0 

25 

25 

0 

4/3 

4/13 

1 

24 

25 

0 

4/4 


■—■ 

■-- 

-- 

___ 


ei cent 

22 

98 

100 

0 



11/23- 

1/8 

105 

6 


3/2 

2 + 

1 

2/23 

3/3 

25 

0 

2/24 

3/5 

25 

0 

2/26 

3/6 

25 

0 

2/27 

4/7 

25 

0 

3/29 

4/8 

25 

0 

3/30 

4/10 

25 

0 

4/3 

4/13 

25 

0 

4/4 


100 

0 


100 

0 

0 

25 

3/11 

1 

24 

0 

25 

3/18 

3 

22 

0 

25 

3/22 

9 

16 

0 

25 

3/23 

7 

18 

0 

25 

4/26 

0 

25 

0 

25 

4/27 

2 

23 

0 

25 

4/29 

0 

25 

0 

25 

4/30 

1 

2 + 

0 

100 


11.5 

88.5 


0 

20 

3/11 

2 

0 

25 

3/18 

13 

0 

25 

3/19 

2 + 

0 

25 

3/22 

25 

0 

25 

4/26 

25 

0 

25 

4/27 

25 

0 

25 

4/29 

2 S 

0 

25 

4/30 

25 
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E. RrsuLTS 


The daily results foi each animal on the dlffcient tests are given 
in Tables 2 and 3. These lesults will be analyzed in terms of 
various criteria of consistency, differences between the tests used, 
handedness of the individual monkeys, and differences between the 
species of monkeys tested. 

1. The Criteria. 

The criteria of handedness used in summarizing the results of 
each test were selected aiibtianly They are: 

1 One hand used m at least 90 per cent of the total trials, 

2. One hand used in at least 85 per cent of the totaL trials; 

3 One hand used in at least 80 pei cent of the total trials, 

4 One hand used in at least 75 pei cent of the trials on evety 

day the animal was tested. 

5. No shifts in handedness at any time. A shift is defined as 
the use of the least preferred hand (as determined up to that time 
in anv single test series) m 51 pci cent ox moie of the trials on 
any one day. Hence, a maximum of four shifts is possible in the 
eight test days of any one test situation. 


TABLE 4 

Summary Table Showing the Criteria Seven Monkeys Failed to Meet 
in the Designated Iests, the Iotal Number I-ailed nY Each 
Monkey, and the Totai Number Failed on Each t ebt* _ 


Handedness I 
Criterion 

Monkey 1 2 3 4 5 


Duke 

Peggy 

Jyppo F F 

Johnny 

Murphy 

Dusty 

Slit-Ear 


F 


3 


1 


Handedness II Handedness III 
Criterion Criteiion 

1 2 3 + 5 1 2 3 4 5 


F IFF 11 

F F F 1 4 

F F 1 

F F 11 

1 

F 2 


Total 
number 
failed 
by each 
monkey 

6 

5 


4 

1 

0 

2 


Total 

number 

failed 


2 


19 


19 


*The totals refer to the number of criteria failed, not to the absolute 
number of days of failure, that is, any single criterion failed on several 
days is treated as one failure 
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The results of this analysis are summarized in Table 4. The 
criteria aie numbered to correspond with the description above An 
indicates which of the first three each monkey failed to meet 
on the various tests. The numbeis under Criterion 4 refer to the 
number of days tins condition was not satisfied, The numbers 
under Criterion 5 designate the number of days a “shift’' occurred 
The data reveal that the degree of prefeience evidenced is signifi¬ 
cantly higher in Handedness I and II than in Handedness III, and 
that all thiee cebus monkeys failed fewer cnteria than any of the 
o the is 

2 Intrartest Consistency 

Intra-test consistency refeis to the ictest reliability of each separate 
test. As noted in the “Methods,” each test was given in two series 
of 100 trials each, the second at least one montli after the last 
previous trial of the fust series. The reliability of each test can, 
therefore, be determined by comparing the relative degree of hand 
preference expressed in the two series Table 5 summarizes the 

TABLE 5 

Summary Table Showing the Difference in Per Cent Frequency of 
Hand pRnrcRENcc Between the First and Second Series 
or the Designated Tests 


Monkey 

Handedness I 

Handedness II 

Handedness III 

Eyed ness 

Duke 

0% 

28% 

18% 

No results 

Peggy 

0% 

0% 

69% 

1% 

Johnny 

1% 

0% 

36% 

No results 

Dusty 

0% 

P°/o 

0% 

0 % 

Murphy 

0% 

1% 

12% 

0 % 

Slit-Ear 

1% 

0% 

17% 

0% 

Total 

difference 

2% 

29% 

152% 

1% 


intra-test consistency A high pei cent difference indicates a low 
reliability This analysis indicates that Handedness III is con¬ 
siderably less reliable than any of the other tests Since the relative 
difference between Handedness I and Handedness II devolves al¬ 
most entirely on the inconsistency of a single monkey, this difference 
is not consideied significant 

3. Inter-test Consistency. 

Inter-test consistency is concerned wtth the degree of agreement 




384 


JOURNAL OF GENETIC PSYCHOLOGY 


"i-a 


m « K 


yA >-A c4f4F<yl 


U-I 


►J p< pdj pi p4 p< *A 

C> -H H- H- O O C 3 
ff) Mfl M) O O w 

t—I TH I 

»-l w p< ►-! « t-< 

Ooo g OlOg 
O O O 2 °* 0 2 


hJ p< p£ ►-! pj P4 *1 

N O S\ © O O O 

r-. o ctn 5 01 ca o 


tJK PCp4P5»-5 


8’ K 
y <U 


a 3.K 

•o M l_ 








PU 






f*5 <*! P4v4 


1) OJ 

. £» & ft 

I^i .cj cl vji 

o p a, fVW Q iu 
S5 a 3,t! 2 a. 



J S, KOUNIN 


385 


between, the different tests of handedness Befoie the existence of 
preferential handedness is established in any monkey, it is necessary 
that it manifest a pieference for the same hand on all three tests. 
The amount of inter-test consistency is indicated in Table 6 This 
table shows both that a higher per cent of preference is expressed on 
Handedness I and Handedness II, and that three of the monkeys 
show no consistent preference on the different tests used 

4 Differences Betiveen the Tests. 

It i9 evident that the results are dependent upon the test used 
The greatest degree of hand preference is expressed in Handedness 
I and II Table 4 shows that the least number of criteria aie failed 
on these two tests, Table 6 indicates further that the highest per 
cent of hand preference is expiessed on these two tests; and, in 
addition, these two tests possess the greatest intra-test consistency 
(reliability), as revealed in Table 5. Handedness III, however, 
possesses the least diagnostic value in differentiating hand preference 
A large number of criteria are not met in this test (Table 4), it 
shows the lowest per cent of hand preference (Table 6), and it 
has the least reliability (Table 5). 

5 Handedness of the Individual Monkeys 

Duke manifested a definite and consistent preference for the left 
hand on Handedness I according to all five criteria. He used his 
left hand in 86 per cent of the total trials on Handedness II and 
shifted to the use of the light hand on one of the eight days tested, 
thereby failing Criterion 1 and Criterion 5 for this test. The only 
Standard he did attain on Handedness III was the use of the left 
hand in at least 80 per cent of the total trials. Generally, then, 
Duke possessed a moderate, but slightly inconsistent, left hand 
preference. 

Peggy showed a decided preference foi the right hand on both 
Handedness I and Handedness II according to all five criteria, but 
failed to support this choice on Handedness III, completely reveising 
to a left hand preference in the second seiies 

Although Johnny met all criteria on Handedness I and Handed¬ 
ness II, he used the left hand in one test and the right hand m 
the other, indicating atnhidoxtetity. 

The limited data for Jake (on Handedness II only, a reliable 
test) suggests no significant preference. 
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Murphy and Dusty can be said to possess definite handedness 
They used the right hand almost exclusively on all three tests. 
(There is no history of injuiy to Dusty's left hand, while Murphy’s 
use of the left hand foi nine of the trials on Handedness III can 
probably be attributed to an injury to his right index finger which 
was bitten by another monkey the picvious day ) 

Slit-Ear is consistently left-handed on Handness I and Handed¬ 
ness II but fails to satisfy the two most rigid ciitcria on Handedness 
III. However, since the latter test has been found to express the 
least degree of hand prcfeience, Slit-Ear’s use of the left hand in 
88.5 per cent of the total trials on this test is highly significant. 
The data on this animal argues for the justifiability of attributing 
preferential handedness to it. 

6. Diffet cnees Between the Species o/ Monkeys Tested. 

The data show noticeable diffeiences between the rebus monkeys 
(Murplty, Dusty, and Slit-Eai) and the others tested. The cebus 
monkeys undoubtedly possess a greater degree of preferential handed¬ 
ness than do any of the others. None of the cebus monkeys failed 
any of the criteria for Handedness I and II, as indicated in Table 
4. Johnny and Peggy are the only other monkeys tested who failed 
no cnteria on these two tests, but Johnny used a different hand for 
each test, while Peggy reveiscd hands on Handedness III. Species’ 
differences are especially noticeable on Handedness III. All three 
cebus monkeys show a greater per cent of preference on this test 
than do any of the others (Table 6) ; express greater consistency 
between the first and second scries (Table 5), and fail fewer— 
and only the most severe—criteria (Table 4). As indicated in Sec¬ 
tion 5, the cebus monkeys are the only ones who were definitely 
handed, according to the criteria employed. 

7. Eyedness . 

Preferential eyedness, as measured by the method used, was definite 
and consistent for the monkeys tested. Attempts to obtain data 
from the other monkeys were unsuccessful. Table 7 shows that 
eyedness does not neccss.mly coi respond with handedness. 

F. Discussion of Rlsults 

The finding that cebus monkeys (and possibly some of the others, if 
less rigid ciiteria aie employed) possess preferential handedness is 
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TABLE 7 


Summary Tabie Showing the Eyedness and Handedness or Four 
Monkeys, Expressed as Per Cent Preferencp in 
Designated Situations 


Monkey 

Eyedness Handedness I 

R L R L 

Handedness II 
R L 

Handedness III 
R L 

Murphy 

100 % 

0 % 

99.8% 

2% 

98 5% 

1.5% 

94 % 

6 % 

Duaty 

100 % 

0 % 

too % 

0 % 

100 % 

0 % 

100 % 

O % 

Slit-Eai 

100 % 

0 % 

2 % 

98 % 

0 % 

100 % 

11.5% 

88 5% 

Peggy 

.5% 

99 5% 

94 % 

6 % 

100 % 

0 % 

37 % 

63 % 


contiadictoiy to the opinion of vanous authorities, including Sarasin 
(12), Ludwig (10), and Cunningham (1) As noted in the intro¬ 
duction, howevei, tile hand used for picking up food was the only 
expetimerital measme of handedness It is doubtful whether a hand 
preference, if present, can be reliably measuied in the execution of 
such a task, since unnoticeable postuiings and situational expediencies 
play too important a part. [It is worth noting that Updegraft (15), 
in a study of preferential handedness in young childien, excluded the 
“hand used for picking up five small articles” and the “hand used 
for picking up a spoon fiom the flooi" from a battery of handedness 
tests because of the low reliability of these two measures.] Hand 
usage is no simple all-or-none aftan. Tests for handedness should 
include peifoimances that involve some degiee of delicate and difficult 
manual manipulation It is highly probable that the existence of 
handedness in man could be “disproved” by using one or two inade¬ 
quate tests. 

Studies of handedness in man also demonstrate that the method 
"of measuring hand preference influences greatly the nature of the 
results obtained. In a thorough study of handedness in man, Koch 
(8) has shown that tests vary in their effectiveness in determining 
handedness Tasks which she calls “holding and carrying activities” 
possess relatively low diagnostic value In activities requiring little 
skill she found a tendency towards indiscriminate use of either hand. 
Tests which involved more refined and elaborate manipulation 
possessed the greatest handedness-index value 

The results of Hallow, Settlage, and Grethei (5) indicate that 
the most effective handedness tests were those demanding a high 
degree of coordinated manual skill They tested eight monkeys in 
three situations; 25 trials were employed in a single test period, and 
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each test was given three times in the fiist series. The entire proce¬ 
dure was repeated after a period of approximately five weeks, giving 
a total of 150 trials for each test. A brief description of their tests 
follows: (a) In the pipe test two shoit pipes were placed through a 
board which was hung against the front of the monkey’s cage Food 
was placed in front of each pipe, in irregular order, and food was 
retrieved by the monkey through the lcspcctivc pipe. ( b) The cup 
test consisted of a shallow food containei which was placed approxi¬ 
mately 6 in. in front of the cage and fiom which the monkey was 
to remove a piece of food ( c ) To secure food in the stiing test, the 
monkey pulled in a string which was approximately 3 in. from the 
front of the cage Their results aic summarized in the following 
three tables (The pipe test is Heated as two separate tests in the 
tables. An equal numbei of tiials was used botli foi the pipe on 
the right side of the board and for the pipe on the left side.) 

Their results disclose the greatest degree of hand prefeience in 
the pipe test and the least in the string test. The pipe test reveals 
the highest average per cent of hand preference (Table 8), the 

TABLE 8 

The Per Cent Frequency or tiie Hand pRLFrRRLD dy Eight Monkeys in 
150 Trials in the Designatid Tests 
F rom data of Harlow, Scltlnge, and Gretiicr (5). 

Monkey Pipe on left Pipe on right Cup String 
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TABLE 9 

Summary Table Showing the Differences in Per Cent Frequency of 
Hand Preference Between the First and Second Series 
of the Designated Tests 
From data of Hailow, Settings, and Grcther (5). 


Monkey 

Pipe on left 

Pipe on tight 

Cup 

String 

Java 1 

18% 

6% 

5% 

33% 

Java 3 

0 % 

0 % 

3% 

0 % 

Rhesus 1 

11 % 

7% 

0 % 

17% 

Rhesus 2 

1 % 

47% 

36% 

12 % 

Rhesus 3 

+% 

6% 

72% 

53% 

Rhesus 5 

1 % 

1% 

19% 

31% 

Rhesus S 

1 % 

1 % 

19% 

31% 

Rhesus 4- 

7% 

17% 

13% 

28% 

Pigtail 

11 % 

0 % 

19% 

13% 

Total 

53% 

84% 

167% 

187% 

finitely 

handed monkey. 

Howevei, it 

should be noted 

that the 


cuteria suggested in this paper are considerably more rigid than m 
the usual studies of handedness m man and rats. (Such standards 
were employed because of the prevailing opinion among authorities 
that monkeys are ambidextrous ) The lesults suggest that for fur¬ 
ther refinement of the testing technique the criteria be determined by 
the nature of the test. The more highly diagnostic the test (as 
Handedness I and Handedness II), the more rigid the cnteiia The 
summarized lesults of Harlow, Settlage, and Grethei (5) m Table 
8 indicate a decided handedness in Java 2 and some degree of 
handedness in Rhesus 1, Rhesus 2, and the pigtail monkey The 
other four monkeys did not express any significant hand piefercnces. 
When due consideration is given to the relative value of the various 
tests used in both these studies, it becomes apparent that theie is 
no more leason fov concluding that lhesus monkeys, as a whole, are 
ambidextrous than foi concluding that they are handed 

The results of both experiments strongly suggest the advisability of 
speaking rather of degree than of a unit characteristic of handed¬ 
ness in monkeys. [Such an interpretation is also applied to handed¬ 
ness of man by Koch (8), Downey (2), Travis (13) and others.] 
This degree of handedness is greatly determined by the natute of the 
tests used Such tasks as Handedness I and Handedness II reveal 
considerably higher degrees of handedness than the cup test, string 
test, pipe test, and Handedness III, Analysis of the different test 
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situations reveals that those which manifest the greatest degree of 
hand preference demand more difficult, refined, 01 complex manipu¬ 
lations 

It appears advisable to use a relatively unskilled performance, as 
Handedness III, in addition to several discriminative manipulations, 
when testing foi handedness in monkeys While Handedness I and 
II possess the greatest diagnostic value, Handedness III, or a similar 
test, is more apt to reveal the degree of handedness It is this latter 
test which most clearly differentiates between the cebus and the 
other monkeys tested Tlius, while Peggy and Duke manifested 
consumable handedness on Handedness I and II they failed to express 
a definite handedness on Handedness III. On the other hand, since 
the cebus monkeys piefei one hand consistently on all three tests, 
it is obvious that they aie handed to a greater degree 

An explanation of why a consideiahly more pionounced hand 
preference is found in the cebus than in the rhesus monkeys might 
be sought in the bchavioial diffeiences between the two species. 
Limited observations indicate a greater degree of general manipula¬ 
tory and investigatory behavior among the cebus monkeys Those 
used in this study frequently leached and searched in the experi¬ 
menter’s pockets The experimenter has never noted this behavioi 
in the other monkeys True tool-using has been noted in cebus but 
not in rhesus monkeys Kliivei (7) has also found tool-using among 
cebus monkeys. Eyedness trials weie obtained without difficulty in 
the cebus monkeys and they often looked through the tube used for 
the eyedness test before the experiment was started. Even after 
considerable tiaimng it was possible to obtain eyedness data for 
only one of the other monkeys It is hypothesized that the more 
cleailv defined handedness of the cebus monkeys is closely related 
to, if not actually dependent upon, their generally incieased manipu¬ 
lative behavior 

There is evidence to indicate a progressively increasing degree of 
handedness during human infancy, and possibly, though less conclu¬ 
sively up to six ycais of age Jones (6) fuither points out that hand 
preferences are not reported to begin until the second half of th** 
first year While matmation and learning undoubtedly aie impor¬ 
tant factois, the idle of inci cased manipulative behavioi should also 
be considered. [Accoiding to the norms of Gescll and Thompson (4), 
the power of piehension is lacking in infants dunng the first three 
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months, becomes more unilateral and refined in the next six months, 
and attains patterns closely resembling those of adults in the last three 
months of the first ycat. The amount of manipulation of environ¬ 
mental objects also incjeases with age] In line with the results 
obtained in this study, the incieased prehension and manipulation 
of infants with incicasc in age, can be related to their incieased 
handedness, both because it peimits the use of more adequate and 
discriminative tests of handedness, and because it points to a greater 
degree of handedness being associated with inci eased manipulative 
behavior. 

Studies with human beings also indicate some disagieemcnt be¬ 
tween handedness and eyedness. The fact that the eyedness of some 
monkeys does not coriespond with their handedness makes it diffi¬ 
cult to explain then eyedness solely in terms of hemispheral dom¬ 
inance Moreover, it is generally agiccd that each eye is bilaterally 
represented in the coitex. 

G% Summary' and Conclusions 

Four rhesus, one spider, and thiec ccbus monkeys weie studied 
with three different tests of handedness and one of eyedness. With 
regard to techniques of testing handedness, the results indicated 
the necessity of using more than one test, including diffcicnt types 
of manipulation, and extending the tests over a reasonable length of 
time. The degree of preferential handedness manifested was largely 
dependent upon the nature of the task pci formed, the most effective 
handedness tests being those which requiicd a gtcater degree of 
difficult, coordinated, and delicate manipulations Relatively un¬ 
skilled performances levcaled less maiked and consistent handedness. 

Eyedness data were obtained from only four of the monkeys. 
Their eyedness was definite and consistent, and did not necessarily 
correspond to their handedness. 

A marked degree of preferential handedness was expressed by all 
three ccbus monkeys. The other monkeys evidenced, as a whole, 
neither a decided handedness nor an essential ambidexterity. The 
considerably moie pronounced handedness of the cebus monkeys was 
tentatively related to their geneially increased investigatory and 
manipulative behavior 
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PERFORMANCES OF SCHOOL CHILDREN ON THE 
REVISED STANFORD-BINET AND THE 
KENT E-G-Y-TEST* 

New Yolk Hospital and the Department of Psychiatry, Cornell University 

Medical College 


Arthur L. Benton 


The purpose of this investigation was to make a compaiative study 
of the performances of school children on the Revised Stanford-Binet 
(4) and on the short Oral Emeigency Test of Kent (2) It was 
felt that an examination, of the relationships existing between the 
performances of the same children on both tests might lead to a 
better understanding of the function of the Kent test in psycho¬ 
metric practice. 

Both tests were given by tile writer to 55 children who were re¬ 
ferred foi examination for a variety of specific i casons. In 38 cases, 
the souice of refen.nl was the Children’s Clinic of the New York 
Hospital. Of these 38 cases, 20 were referred for information 
concerning school placement or because of some physical condition 
and wcie not behavior problems. The lemaining 18 cases were 
ref cried to the Psychiatric Clinic because of behavior difficulties. 
Fourteen cases weie children who weic being tieated or who were 
seen in consultation at the Out-Patient Department of the Payne 
Whitney Psychlatnc Clime because of behavior disorders. None 
of these childien was psychotic Three children were lefeired by 
outside agencies for advice concerning school placement and were 
not behavioi pioblems. 

The mean chi analogical age of the total group (55 cases) was 9 
years, 11 months, and the median chronological age was 9 yeais, 
10 months The lange of clnonological ages was fiom 6 years, 4 
months to 14 yeais, 3 months The mean clnonological age of the 
"psychiatric” subgroup of childien (32 cases) was 9 years, 11 months 
and the lange of clnonological ages was from 6 yeais, 4 months to 
14 years, 3 months The mean chionological age of the “non-psy¬ 
chiatric” subgioup of childien (23 cases) was 10 yeais, 0 months 
and the lange of clnonological ages was fiom 6 yeais, 5 months to 

*Kecdved in the Editoiml Office on October 25, 1937 

395 



396 


JOURNAL Ol GI NEFIC PSYCHOLOGY 


13 years, 8 months. 1 Twenty-six children weic given Form L of 
the Binet and 29 child ion weie given Foun M. The Kent scores 
were inteipointed bv a method very sinulai to that used by Elwood, 
Burchatd and Teagarden (i). 2 In giving the Kent test two scales 
weic usually given Following the dnections of Kent, the scale 
adopted as giving the subject's scoie was that scale which biought 
the subject’s rating neatest the middle of the scale. 

The test results ate summaiized in 'Fable 1. 


TABLE 1 

Binut and Kent Mcntai At.cs and Ini flulencc Quotients 


Test 

Mean M 1 

Range of AM's 

Mean IQ 

Range of IQ' 

BINET 

9 yrs,, 3 mos 

Total gioup 

5 y rs , 2 mos 

94 3 

55 to 126 

KENT 

9 yrs, 1 mo 

to 

13 yrs, 10 mos 
5 vrs,, 6 mos. 

93.0 

56 to 133 


to 

12 yrs., 9 mos 
N on-Psyc/iiati ic subgroup 

Psyihiain 

r subgioup 

BINET 

Mean IQ 
91,3 

Range of IQ’s 

SS to 126 

96 4 

63 to 118 

KENT 

91 3 

56 to 122 

94.3 

59 to 133 


It will be seen that the mean scoies on die two tests are almost 
identical. This holds for the total group and for both the psychiatric 
and non-psychiatric subgioups. It is inteicsting to compaie these 
results, obtained fiom a group of approximately avciage intelligence, 


The group of children who were examined because of behavior difficulties 
will be referred lo ns the “psychiatric” subgroup Those who were ex¬ 
amined for other reasons and who were not behavior problems will be 
referred to as the "non-psychiatric” subgroup. 

These authors write. “In the Kent monograph there is no interpolation 
made within years Any score fiom 13 through 17, for example, on the 
Low Scale gives a mental age equivalent of 9evcn years; while any score 
from IS through 22 grves a mcntai age equivalent of eight years. Similarly 
on the other two scales a subject rates n mental age of 9, oi 10, or 11, or 
whatever the case may be but tltcie is no provision, made for discriminating 
•within any one of these years In older to make possible comparison with 
Binet mental ages it seemed necessary to interpolate Kent scores . by 
the method adopted in the present study it was possible to get Kent mental 
ages of seven yenrs, one month; seven years, four months, eight years, 
one month, eight years, four months, etc.” 

In the interpolation of Kent scores devised by the writer, the mental age 
scores run, in the majority of cases, one month lowci than they would if 
the interpolation method of Elwood, Bmchard and Teagarden were used 
In the remaining cases, the mental age scoies me identical foi both methods, 
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with those of McIntyre and Hoffeditz (3) who gave the Kent test 
and the original Stanford-Binet to a group of feeble-minded sub¬ 
jects and found that the mean mental age score of the Kent test 
was 0.8 years higher than the mean Binet mental age score To 
investigate this point further, the scores of the 10 cases in the present 
group whose Binet IQ was less than 75 were examined. The mean 
Binet IQ of this group of 10 subjects was 65.6 while the mean Kent 
IQ was 71 S The mean Binet mental age of this group was 7 yeais, 

2 months while the mean Kent mental age was 7 years, 10 months 
The number of cases is small, but so far as the data go, they defi¬ 
nitely confirm the finding of McIntyre and Hoffeditz that subjects 
of low intelligence tend to do somewhat better on the Kent test 
than on the Binet To check the influence of the scores of the 
subjects of low intelligence on the total gioup scores, the mean scores 
of the 45 children with Binet IQ’s of 77 or above were computed 
The mean Binet IQ of this group of 45 subjects was 100,7 while 
the mean Kent IQ was 97 6, The mean Binet mental age of this 
group was 9 yeais, 9 months while the mean Kent mental age was 
9 years, 4 months. In this particular gioup, in. which the distribu¬ 
tion of scores approximates a theoietically noimal one with respect 
to mean IQ score (100.7) and range of IQ scores (77 to 126), the 
Binet and Kent scores run quite closely together, but the Kent scores 
are slightly lower than the Binet scoies (3 1 IQ points) In order 
to determine whether this variation was a chance one or whether 
it represented an actual tiend m the relationship of the scoies made 
on both tests, the mean scores of children of higher Binet IQ were 
computed For the 22 cases of Binet IQ of 101 or more, the mean 
Binet IQ was 112.0 and the mean Kent IQ was 106 8, the Kent 
score being lower than the Binet score by 5.2 points For the 14 
cases of Binet IQ of 110 or over, the mean Binet IQ was 116 5 and 
the mean Kent IQ was 109.8, the Kent score being lower than the 
Binet score by 6.7 points For the 9 cases of Binet IQ of 114 or 
over, the mean Bmet IQ was 119 2 and the mean Kent IQ was 
111.0, the Kent score being lower than the Bmet score by 8.2 points. 
We find then that with highly intelligent children there is an 
apparent reveisal of the lelationship between the two tests which 
is found with children of low intelligence. In the case of children 
of low intelligence, the Kent scoies run somewhat higher than the 
Binet score. In the case of a group, the average intelligence of 
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which is normal, the mean scores on both tests are almost identical. 
In the case of children of high average or superior intelligence, the 
Kent scores generally run somewhat lower than the Binct scores. 

The coefficient of coirelation (Product Moment) between the 
Kent and Binct IQ's was -[-.84 (PE == ±.027} which is about the 
same as those found by Ehvood, Bure hard and Teagarden 
(-{-88, +.'90, +.86) and that found between Binet and Kent 
mental ages by McIntyre and Hoffeditz (+.87) 

Divergence m Scores. Since the correlation coefficient gives only 
an incomplete picture of the relationships of the scores made on the 
two tests, the average difference in intelligence quotient rating (dis¬ 
regarding sign) was computed The average difference for the 
total group was 8.3 points. The average difference for the non¬ 
psychiatric subgroup was 7.6 points and that for the psychiatric 
subgroup was 8 8 points. The difference (1.2) is quite small and 

is not statistically significant (-^-‘' >=°.86). It may be concluded 

vaUf- 

that, other factors being equal, no greatci difference in score on both 
tests may be expected from children showing psychiatric symp¬ 
tomatology than from those not showing such symptomatology. 

The distributions of the differences in score for the total group, 
the non-psychiatric subgroup and the psychiatric subgroup of children 
are shown in Table 2. 


TABLE 2 

Percentages of Children Showing Various Degrees of DirrERENCE in 
IQ Rating on the Binet and Kent Tests 

Size of difference (in IQ points) 


Group 

0-5 

6-9 

10-13 

14-17 

18-21 

22-25 

Total 

40% 

27% 

13% 

9% 

7% 

4% 

Non-psychiatric 

44% 

31% 

4% 

13% 

4% 

4% 

Psychiatric 

38% 

25% 

19% 

<;% 

9% 

3% 


As the table indicates, there appears to be little difference between 
the psychiatric and non-psychiatric subgroups with respect to the 
distribution of the differences in score. In approximately 67 per 
cent of the cases the difference in score is 9 IQ points or less. In 
approximately 80 per cent of the cases the difference in score is 13 
IQ points or less. 

In order to determine whether any relationship existed between 
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the intelligence level of the child tested and the magnitude of differ¬ 
ence in the scores made on the two tests, the coefficient of correlation 
between Binet IQ and degree of diffcience between scores was com¬ 
puted. The coefficient of correlation (Product Moment) was 
+.11, PE == ± .09, indicating the absence of linear relationship be¬ 
tween intelligence level and degree of divergence m score on the 
two tests. No relationship between, the chronological age of the child 
and the degree of divergence in score on the two tests was found 
(r => 0). This is in agreement with the finding of McIntyre and 
Hoffeditz on feeble-minded subjects 

Summary 

A study of the relationships between the performances of a group 
of 55 school children on the Revised Stanfoid-Binet and the Kent 
E-G-Y Test yielded the following results: 

1. For a small group, the aveiage intelligence of which is in 
the noimal range, the mean Binet and Kent scores weie almost 
identical. 

2. Children of low intelligence {IQ under 75) tended to make 
higher scdtcs on the Kent test than on the Binet. 

3 Childien of superior intelligence tended to make lower scores 
on the Kent test than on the Binet. 

4. The coefficient of corielation (Product Moment) between 
the Kent and Binet IQ ratings was + 84, PE = ±.027. 

5. The average difference m score on the two tests was 8.3 IQ 
points In approximately 67 per cent of the cases, the difference m 
score was 9 IQ points or less. 

6. No greatei average difference in score on the two tests was 
found in the case of children showing psychiatric symptomatology 
than in the case of childien not showing such symptomatology. 

7. Thcie was no lclationslnp between the intelligence level of 
the child and the degree of difference in score. 

8. There was no relationship between the chronological age of 
the child and the degiee of difference in score. 
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THE RELATION BETWEEN THE INTELLIGENCE OF 
MOTHERS AND OF THEIR CHILDREN LIVING 
IN FOSTER HOMES* 1 

Oswego Stale Not trial School 


Donald Snygg 


The primary puiposc of this study was to determine the degree 
to which the intelligence quotients of the parents should be con¬ 
sidered in placing a child for adoption, and to explore the possibility 
of using parents’ scores as weights to increase the predictive value 
of intelligence tests of infants. Many of the more careful child 
placing agencies have for several years followed policies which pre¬ 
vent or postpone the adoption of children whose parents’ intelligence 
quotients are known to fall below an arbitrary standard These pre¬ 
cautionary measures are considered necessary because of the possibility 
that a large part of the observed similarity (1) in intelligence be¬ 
tween parents and their children may be of genetic origin. The 
findings of Burks (1) and of Leahy (3) that the correlation between 
the IQ's of children and the mental age of the parents or the cul¬ 
tural level of the home is less in the case of adopted children strongly 
suggest that environmental factors alone may not account for the 
resemblance. Leahy (3) found that the correlation between the 
child’s IQ and the cultural status of the home was +.18 for adopted 
children and +.51 foi clnldien living in their own homes. Burks 
(1) found the corresponding correlations between child and mid¬ 
parent IQ's to be +.20=b.05 and +,52±:.05. 

Since it is impossible to determine how much of this difference 
may have been due to heredity and how much to a different parental 
attitude toward adopted children, the greater age of adoptive parents, 
or other possible causes, such studies are most valuable for setting 
an upper limit to the amount of parent-cluld resemblance in IQ which 
can be assigned to hcrcditaiy factors. Within this limit the degree 
of relationship between the intelligence of children and of parents 
from whom they have been scpaiatcd in infancy remains a matter 
for conjecture. 

•Received in the Editorial Office on November 4, 1937 

’From the Mental Hygiene Clinic, Toronto Infants’ Home. 
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The icsults of the two studies which have made direct attacks 
upon this pioblcm indicate that the relationship is not large Law¬ 
rence (2) found that in a gioup of 326 Butish orphans who had 
been separated from theii parents before the age of one year the 
correlation latio between the mothers’ social status and their chil¬ 
dren’s Stanford-Binct scoics was -f,18 for the boys and 11 for 
the girls. In the only study so far published (4) on the direct 
relation between the IQ 's of mothcis and of their children who had 
been placed in fostci homes, Skeels found that the IQ’s of 39 chil¬ 
dren so placed by Iowa agencies had no lelation to the IQ’s of theii 
mothers Data upon the pioblem arc difficult to secure because 
most agencies have begun the testing of mothers only recently and 
have used the parents’ scores, when known, m the selective place¬ 
ment of their children. Any caicful investigation must xcstrict it¬ 
self to cases where the placement has been made without icfeience 
to the intellectual, educational, social, or economic status of the 
true parents. Since these facts, when known, are seldom disre¬ 
garded in placing foi adoption, the most fruitful souice of informa¬ 
tion should be fiom the records of childicn in oiplianages, as in 
Lawrence's study, or from childien in paid foster homes, as in the 
present one, which is based upon the records of 312 waids of the 
Toronto Infants’ Home. 

The Infants’ Home is an agency which places and supervises the 
care in paid foster homes of infants and children less than four 
years old The foster homes, by caieful selection and close super¬ 
vision, aie quite homogeneous in equipment, sociaL status, and tiain- 
ing procedures. The foster parents are, almost without exception, 
Protestants of Bntisli descent, living in residential districts of the 
city. Most of the foster fathers are salesmen, mechanics, fnctoiy 
foremen, or bookkeeper. In 72 per cent of the homes approved 
in 1936 the income was between $24 00 and $30.00 a week 
The 312 children who are the subjects of this study differ from 
the 1350 others who have been examined by the agency's mental 
hygiene clinic only in that the Stanford-Bmet intelligence scores of 
their mothers arc known Since the clinic makes regular tests of 
all foster children over one year old, attendance at the clinic does 
not imply suspected defect. Seventy-nine pci cent of the children 
in this study were placed in foster homes before they were a year 
old, 90 per cent before they were two, and all before they were four 
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The scenes of the older children were seemed through the co¬ 
operation of the psychological clinic of the Toronto Clnldien’s Aid 
Society, to which society they had been transferred when placed for 
adoption oi after the age of three At the time of the last test many 
of these oldei children were living in adoptive homes in the selection 
of which then mothcis' scores may have played some part. The 
majoritv weie living in foster homes quite similar to those main¬ 
tained by the Infants Home Oliildien under three weie scoied 
by the Kuhlmann test, those older by the Stanford-Binet The 
aveiagc IQ was 95.17zfc 54, winch closely approximates the average 
for all children tested by the clinic in 1936. Upon the 16-year basis 
the Stan for d-Binet IQ’s of their mothers averaged 78.30+.61. This 
is piobably below the average of all the motheis coming to the 
agency, as up to 1935 gills who had passed the high school entrance 
examinations weie seldom asked to take the psychological tests. 
Using the most lecent IQ for each of the 312 children, the r between 
the motheis’ and children's IQ’s was -f.l30+.038 As Figure 1 
indicates, there is little possibility of predicting the IQ of any child 
from the IQ of its mother, although mothers with IQ’s under 70 
did have the largest percentage of dull and subnormal children 
(Figure 2). 



Mothers' 1Q under 70 10-79 80-89 overdo 

(N-98) (n-77) (N-6ZJ (n=7S) 

FIGURE 1 



404 


JOURNAL OF GI'NIvTIC PSYCHOLOGY 


tom 


Percentage cf Children, 
haying IQs under 70 


o?y- 

TfotA 9) S ‘ 

IQ 


IS £% 


Under 70 


£6°/, J2fi 

- ru _i_ _ i 

70-73 SO-89 

FIGURE 2 


top, 

- 1 

orer 90 


Even among this gioup, however, the majority of the children had 
IQ's of 90 or higher. 

A cursory examination of the results indicates that there is no 
straight line correlation, and the coirelation found is largely due to 
the low scores made by the group of children whose mothers have 
under 70 (MA less than 11-2). The average of these children 
was 90.74ii.54, compared with 97.43rh.52 for the children of 
mothers with higher IQ's. Rather surprisingly, the best showing 
on every count was made by the children of the 77 mothers wlios>e 
IQ's were between 70 and 79 These mothers not only pioduced 
a lower percentage of subnormal (under 70) children than any other 
group but produced 17 children with IQ's over 109, as many as all 
the 235 other mothers combined. Even the mothers with IQ's under 
70 produced as high a percentage of bright childicn as did the 
mothers with IQ's of 90 or higher. 

It would appear that among this gxoup of children knowledge of 
the mother's IQ has very little predictive value. If a chance selec¬ 
tion were made from the children whose mothers had IQ's over 89, 
the chances would be 79 out of 100 that the child chosen would 
have a normal (90 or over) IQ. If the selection were made from 
all children whose mothers had IQ's over 69 the chances would 
still be 77 out of 100; if the choice were made from among all the 
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Chiu™ sU'd'cd the chances would be 71 out of 100. On the other 
hand, the chances of securing a child with an JO of Tin i! 
would he poorer (6.6 out of 100) among th^drl^ h “ " 
IQ mothers titan among the whole group (10 9 out of 100) 

It w.be remembered that these results are based upon tests 
upon e uldren of all ages It ,s necessary to cons.der, therefore ,h 
posstbthty he inclusion of test scores b, young children may have 
masked a tiue cen relation greater than the + 13 we have found 
If this we.e true the scores of the older children should correlate 
more highly with the scores of their mothers Accordingly the cor 
relations for each age group were calculated independently. As 
Table indicates, there was no increase in correlation as the childien 


CORRri ATIONS RETWCPN 

TABLE 1 

the IQ's of Mothers 

and Children 

Age of child 

r 

N 

Under 1 year 

+ IIS 


1 to \ l / 2 years 

+ 082 

118 

V/i to 2 years 

+ 070 

109 

2 years 

— 119 

128 

3 years 

+ 153 

96 

4 years 

+ 04-5 

52 

3 year9 or more 

+ 086 

149 

+ years or more 

+.129 

93 

5 years or more 

+ 120 

70 

5 years or more* 

+ 116 

53 


•Placed in foster homes before the age of two 


became older. Tlic correlation between the IQ's of the 70 children 
who were over 5 years old when tested and the IQ 's of their mothers 
is -|-.120±:.07S As has already been noted, there is a possibility 
that selective placement of some of these children may have helped 
cause this correlation. 

Unfortunately, Stan ford-Binet scores of the children’s fathers are 
not available. A sampling of the case histories, however, indicates 
that they aie not superior to the mothers in education or economic 
status. Assuming the concctncss of 4- 13 as the child-parent r, and 
assuming that the scoies of the parents are uncorrelated, the most 
probable child-midparcnt r would be +.19, much too low for any 
use in prognosis. 

As might be expected fiom the low correlations involved, a com- 
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bination of the mother’s and infant’s scores is of no value in pre¬ 
dicting the child’s later IQ. Correlating the average of the one- 
year IQ's of 32 children and the IQ's of their mother’s with the 
IQ’s of the children on their lecent tests (ages 3 to 8) the r was 
+.275. Correlating the children’s IQ's alone the r was -J-.405. 

Summary 

The correlation between the IQ’s of 312 children living in foster 
homes and the IQ's of their true mothers was +.130. The correla¬ 
tion docs not increase with age. The IQ's of 70 children over 
5 years old correlated +.120 with the IQ's of their mothers. Part 
of the correlation may be ascribed to selective placement. 

Conclusions 

1 There appears to be a slight correlation between the Kuhlman 
or Stanford-Bmct scores of children and the Stanford-Binet scores 
of their mothers fiom whom they have been separated in infancy. 

2, The correlation is too low to warrant the use of a mother's 
IQ in predicting the future rating of her child reared in another 
home. 

3, Predictions based upon consideration of both the mother’s 
and child’s scores are less reliable than those based upon the child’s 
score alone. 
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an investigation of reading retardation* 

Department of Education, Johns Hopkins University 


Arthur Lichtenstein 1 


This investigation was primarily an attempt to determine the 
specific causes of reading difficulty in a group of retarded readers 
in a public school system From the results of group intelligence 
and reading achievement tests, all cases who were three years or 
moie below mental age, and also below the 4th grade in reading 
achievement, were noted This produced a list of about 40 names, 

The schools in which these children were placed were visited and 
each case investigated further, with a view to detecting physio¬ 
logical defects which might be related to the reading disability 
Lefthandedncss, mirroi writing, and speech defects were the prin¬ 
cipal things sought in this investigation, with further data of interest 
obtained by interviewing the principal, the teacher and the child. 
From the group of 40, by this process, 20 cases were selected in which 
the disability seemed most likely to be related to physiological or 
psychological causes. Of these, 18 were boys, 2 were girls, This 
proportion seems consistent with most findings of students of reading 
difficulties 

These cases were given the diagnostic reading tests, which in¬ 
cluded the Gates Diagnostic Tests and the Betts Ready-ta-Read 
Tests, The latter are used chiefly to detect physiological difficulties 
in visual perception sucli as muscle imbalance or ametropia, while 
the former tests phonics, auditory memory, associative learning, etc. 
Each case was then analyzed completely on the basis of the tests, and 
specific recommendations for remedial work were made. 

In addition, a biief statistical analysis was made of the 20 cases, 
which constituted a fa lily homogeneous group Some of the results 
of this analysis are presented below It must be borne in mind, of 
course, that 20 cases are too few upon which to base any conclusions, 

•Accepted for publication by Buford Johnson of the Editorial Board, and 
received in the Editorial Office on November 5, 1937 

The author wishes to express lira indebtedness to Dr. Harry F Latshaw, 
Director of Special Education in Baltimore, at whose instigation the project 
was undertaken. 


407 



408 


JOURN \L or Cl Nt lie PSYCHOLOGY 


but this work mav he consideied the foundation foi a more compre¬ 
hensive study to be clone in tile future. 

Referring to Table 1, we find that the group of 20 physically 


TABLE 1 

Medians and Mean I)PViArio.\'s oi Scores in Certain Sections oi thf 
Diagnostic Reading Tests 


Subject 

Median 

M.D. 

Binct IQ 

83 

10.5 

Group Test IQ* 

91 

7 5 

Chronological Age 

147 inos 

17 5 

Binet Mental Age 

119 mos 

17 5 

Grade Placement** 

4B 

1.1 grades 

Handedness Ratio 9 ** 

1 33 

0 18 

Gray Oral Reading**** 

2 3 

0 9 

Gates Group Tests (average) 

2 8 

0 7 

Phonetic Abilities (average) 

2 1 

0 7 

Auditory Perceplion 

2 3 

1 1 

Visual Perception 

t 3 

1 7 

Associative Learning 

S 0 

1 3 

Auditory Memoiy Span 

3 2 

L 0 


•Most recent for each case. 

•“This is very approximate, clue to tile fact lliat many weic in special 
classes The achievement test scotes were used as fm as possible. 


•** ^scores on the three tests of handedness; a very cmdc index See 
K 


below 

•““•From this point to the end of the table, scores arc in tenns of grade 
levels. 


normal retarded readers are slightly subnoimal in intellect, on the 
basis of both individual and group tests. Rathci oddly results show 
that this group, handicapped in reading, docs bettci on the group 
tests, which generally involves a much gieatei amount of reading. 
However, the group tests used in this study were in every case the 
most recent available, since there was no one test on which every case 
or almost every case had made a score. Thus, some of the tests 
are Pintner-Cunmngham, which involves no reading, and some are 
Illinois which involves a very considerable amount of reading. In 
general, it is safe to assume that the group tests involve more reading 
than the Binct and the difference in the median IQ 's is surprising, 
to say the least. 

The median chronological age of these pupils was 12 years, 3 
months, with a large mean deviation (nearly one-and-one-half years), 
The median grade placement was 4 B As stated in the table, this 
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is a very crude approximation, since it was not feasible to assign 
accurate grade levels to children in Special Centers, Opportunity 
Classes, or Pre-vocational Schools. The median grade placement 
for each of these groupings, based on achievement test results, was 
used in making the classification. Assuming 4 B to be about right, 
the average retarded reader seems to be thice years below normal 
for chronological age on grade placement 

The median mental age of these cases is considerably below the 
CAj being 9 years, 11 months On the basis of MA a placement of 
4 B would be about a half year below what would be expected This 
might be accounted ioi by the specialized reading disability, 

The median handedness ratio is 1 33, but this is quite meaningless, 
since the cases weic selected to some extent on the basis of handed¬ 
ness (sec second paragraph). Of the 20 cases foui wrote left-handed 
and tlnee thiew left-handed One case wrote left and threw right 
but the mtio (0 74) indicated the left hand to be dominant. The 
investigation of handedness was not very comprehensive, A dyna¬ 
mometer was used and relative strength of grip of the two hands 
deteimincd Then the A' and 0 tests prescribed in the Betts Manual 
were given to measure finer coordination. A combined ratio was 
given from these thice tc->ts. 

Tests of eye dominance were also modelled aftci Betts except 
that all instruments were not available, and usually only one or 
two were used—the mnuoptoscope and the light, The indices ob¬ 
tained were not felt to be highly reliable. On many occasions also 

one eye is wholly dominant resulting in a latio like — or — Re- 

0 6 

suits of this type do not lend themselves to mathematical treatment. 
Therefore the results of the eye-dominance tests are not included in 
Table 1, but the lesults for each individual were considered in 
making recommendations for his case. 

Tlie medians and variability for some of the diagnostic tests are 
also presented in Table 1. The median oral reading level for the 
group was about middle of 2 B, or two full giadcs below placement 
Individual types of errors in this test as in the others given in the 
table were fully discussed in the case leports In silent reading 
these childion seemed to do slightly bcttci—by one semester in fact, 
as measured by avciage grade levels on the Gates Silent Reading 
Tests . This m undcistandable-—memonzation and guessing ability 
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enter into the Silent Rending scoics more than m the oral, and 
phonetic defects, of which there were many in the group, would not 
be such a handicap. 

In phonetic abilities the median grade level is lowest of any in 
the list. This seems to be significant and indicates that these chil¬ 
dren, or children with these types of defects, are likely to piofit 
by more intensive phonetic training than they have, for the most 
part, been receiving. It must be noted that the results of the 
phonetic abilities tests aic based on two difteient types of test, due to 
the fact that the older edition of the Gates test was used during the 
fust part of the study and the new edition during the latter part 
when the supply of copies of the original was exhausted The two 
tests differ considerably in their set-lip, the latter being far more 
elaborate. Differences between the two editions caused other diffi¬ 
culties in analyzing the results of the visual perception tests, the 
associative learning, and others, which were modified in some degree 
in the new edition 

It is interesting to obscivc that the median visual perception level 
of this group is two grades above the median auditoiy perception. 
This difference appears to be large enough to generalize the lule 
that the visual appioach would be the most efficient technique in 
coaching these letarded rcadcis. Theie aie, of course, exceptions, 
which aie noted in the individual case reports 

The associative learning ability of these youngsters is surprisingly 
good, as shown on the tests they wcie given. They achieved a median 
grade level of 5.0—a grade above their median placement, and up 
to their median mental age. Some individuals proved to be superior 
in visual-auditory learning, otlieis m visual-visual learning, and these 
findings are presented in the individual leports, and lecommendations 
for remedial woik aie based on them. 

The auditory memory span is inferior to the learning ability, 
which seems to indicate that the learning is not memorization, as 
has been suspected, and is in fact pretty well known to be the case 
for many non-readers. 

Table 2 presents some of the correlations determined from the 
analysis of the test results. The small number of cases reduces the 
significance of these results; and in addition some of the factors 
compaicd wcie not exactly the same, due to use of the revised form 
of the Gates test in some instances as explained above. The cor- 
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TABLE 2 


Some Correlations Determined irom the Results of the Diagnostic 

Reading Tests* 


Relationship between. 


1, Binet nml Group Test IQ 

2 Chronological Age and Grade Placement 

3 Mental Age ami Grade Placement 

4 Mental Age and Gi ay Oral Reading 

5 Mental Age and Associative Learning 

6 Mental Age and Phonetic Abilities 

7 Mental Age and Gates Reading Group 

8 Mental Age and Visual Perception 

9 Mental Age and Auditory Memory Span 

10 Visual Tciception and Auditory Memory Span 


Coefficient PE 


—.07 

oa 

31 

14 

51 

.12 

61 

U 

.11 

17 

40 

.14 

.29 

.17 

M 

IE 

25 

17 

— 08 

IS 


relation coefficients presented, therefore, may be regarded as very 
crude indices, pointing to some interesting possibilities for further 
investigation, but of little importance in themselves. Probably the 
most staitlmg is the negative relationship between the Binet and 
the group mental tests. The very low relationship between mental 
age and associative learning ability which are m many quarters 
consideied synonymous, is somewhat unexpected. The highest coeffi¬ 
cient in tile table seems to indicate a positive connection between 
mental ability and oial reading ability as measured by the Gray Test, 
This is by no means suiprising, but it is somewhat unexpected to 
find this coefficient much higher titan that between mental age and 
the gioup rending tests for example. However, a glance at the 
probable errors of all these figures levcals the extreme unlikelihood 
of more than one oi two being at all significant 
The chief contribution of such investigations as this is in the 
individual adjustments that are made; extracts from several sample 
case reports avc appended to give some idea of the nature of the 
analyses. 

Kenneth O 


1. Kenneth O was refened on the basis of reading achievement 
consistently fai below mental level. He was first tested at the age 
of 11-10, in grade 4//. Previous gioup test results were* 


Age 

Test 

Score 

UQ) 

Grade level 

6-0 

Dctioit Intelligence 

19 

(96) 


6-7 

Pintner. Cunningham Intelligence 

(89) 


8-0 

Detioit Woitl Recognition 

14 



8-7 

Gates Pnmnry Rending 

(nvei nge) 


26 

9-7 

Gates Silent Reading Type 

A 


2A 

10-0 

Stanford Achievement 

38 


3A 

11-7 

National Intelligence 

52 

(76) 
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He was given the Stanford-Bmet Test, CA 11-9, MA 10-4, IQ 
88. Basal age 9 years, scatter 6 years. Passed clinical third-year 
reading test The results of the diagnostic reading tests are given 
In Table 3 

TABLE 3 


DiAGNosnc Reading Test Resuits. Kenneth O 


Gates Diagnostic Tests 

Score 

Grnde 

Age 

Pronunciation Test 

51.5 

24 

CN 

Phonetic Test 

Rending capitals 

13 

44 

102 

Errors. 

Reading small letters 

14 

42 

100 

Errors’ 

Set A 

Sounding letters 

Sounding syllables 

17 

22 

77 

30 

1,8 

7.3 

Sounding compound syllables 

5 

2.9 

8.4 

Set B 

Giving letters for sound 

7 

1 8 

73 

Spelling syllables 

3 

7 l-l 6 

Below 

Spelling non-sonse words 

2 

1.8 

7.3 

Spelling wouts 

11 

3 0 

8.6 

Visual Perception 

Perception, Figures 

L5 

3,0 

3.6 

Perception, Digits 

32 

3,0 

8,6 

Perception, Words 

35 

3 0 

8 6 

Selection, Figures 

16 

4.6 

10 5 

Selection, Words 

17 

3 0 

8 6 

Visual Analysis and Recognition 

Geometrical designs 

10 

Far above 

norms 

Word-like character 

11 

Far above 

norms 

Visual Memory Span 

Span of figures 

3 

7.1-1,6 

Below 

Auditory Function 

Auditory discrimination 

6 

425 + 

10 04 

Auditory Memory Span 

Digits 

6 

+.5 

104 

Letters 

6 

11 4 

5.5 

Non-sense words 

5 

5 75 

11,65 

Words 

5 

45 

10.4 

Associative Learning 

A 1 Visual-visual 

9 

Above 

norms 

A 5 Visual-visual 

8 

5.25 

11 05 

A 3 Visual-visual 

5 

2 25 

775 

B 1 Visual-auditory 

7 

3 6 

9.3 

B" Visual-auditory 

10 

Above 

norms 

B s Vlsual-auditoiy 

9 

Above 

norms 

Gates Primary I 

II 

34 7 

3 55 

9 25 

III 
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Betts Ready-to-Read Tests 

1 Visual Readiness. Nouml, shghtlt inferior m wmd forms 

2. Auditory Readiness Poor in fusion and span, otherwise nor¬ 
mal. 

3. Visual Sensation and Perception: Normal. 

4. Oculomotor and Perception Habits: Normal at about second 
grade level. Many letter reversals noted, particularly at third grade 
level. 

Tests of Handedness and Ocular Dominance, 

Right hand dominates, iatio 1.46. He throws and writes with 
the right. The eyes register mixed dominance. 

Observations by Tcachet . 

No bad habits in silent leading. In oral reading, he hesitates, 
phrases impiopeily, mispronounces, guesses, substitutes, reverses 
letters and levcrscs words. There is no evidence of eye-train, but 
the attention wanders considerably. There is no speech defect. 
Motor control is satisfactory except for the handwriting, which is 
considered pool. There are no emotional difficulties. His best work 
is in Arithmetic, poorest in Reading and Spelling He is retarded 
two and a half years. Attendance good, home attitude unknown, 
probably not over-cooperative, as Principal reported that mother 
wanted to know why Kenneth had to be tested when none of the 
other children were. 

Coucfrmous and Recommendations. 

There is appaiently no physiological basis for his reading retarda¬ 
tion. Nor is his capacity inferior based on test results as well as 
general impression. His phonetic ability is low, especially in sound¬ 
ing phonograms. His visual perception is around third grade level. 
These two are the weakest points and lemedial work should center 
around them. Flash cards and work with families of sound-syllables 
should be helpful. Then the recognition of woids in context can be 
worked with. He uses the spelling method in attempting new 
words and this gives him no help His chief weakness seems to be 
with consonantal sounds. His attempts show a marked lack of 
self-confidence which piobably needs bolstering. This should not 
be difficult as he seems to he a stable, well-balanced youngster, rather 
suggestible, and very responsive to motivation. 
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Joseph S. 

Joseph S. was lefericd because his reading test scores weie con¬ 
sistently below his mental level. He was first examined at the age 
of 12 yen is, 2 months, in the 3 A grade. 

On the Stanford-Binct test given nearly tliicc years before, with 
a chronological age of 9 sweats, 11 months, Joseph measured 8 years, 
2 months mentally, thus having an IQ of 82. lie based at 6 years 
and scattered through the ten-yeai test He failed the Wallin Read~ 
ing Test at the fiist giade level, but turned in an exceptionally good 
peiformance on the foim-boaid tests. The physical examination 
by the school was negative. Now lie is repoitcd by his teacher to 
be slightly deaf. He has a scai fiom tracheotomy. Vision in both 
eyes is normal. 

Joseph was icpoited as talkative, lestlcss, indifferent, and un¬ 
ambitious At the time he was fiist examined lie was in grade 2 A, 
but doing 2 B leading and authmetic and 1 A spelling. His conduct 
was rated veiy pool 

The investigation of home conditions and family history revealed 
that Joseph was of Gcrman-Ameiicati parentage and his birth and 
development weie noxmal. At the age of foui, he had an extremely 
seiious attack of black diphtheria, at which time his wind-pipe was 
cut and a tube was inscitcd foi feeding. He was apparently much 
spoiled since that time and developed into a considerable problem 
as a result. The mothei seemed to be a poor disciplinarian. 

Joseph is the second of three brothers He plays with boys in 
the neighborhood and lus younger biother, and seems to get along 
quite well with them. In general, he was said to he a jealous type, 
crying readily and easily hurt or upset. 

A Pmtner-Cunnmgham Intelligence Test, at the age of 8-0 gave 
Joseph an IQ of 97. The Gates Piimaiy Reading Tests at the age 
of 10-4 resulted in an average reading level of 2 B. He scored 19 
on the Metropolitan Achievement Primary Reading Test, equivalent 
to grade level 2.8 at age of 11-11. At tins time he was m grade 3 A, 
A semester later he raised his level on this same test to 4 1. 

Results of Setts Ready-to-Read Tests 

Joseph was given the Betts tests fiist. Tests of visual leadiness 
i evented as notable chaiactcnstics of his leading extieme slowness 
and some letter reversals, such as d for b and p for q. His auditory 
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readiness levcaled a marked weakness fusion and impeifeet percep¬ 
tion His auditory acuity was somewhat below ncimal, and he 
was referied to an otologist 

Tests of visual sensation and perception were negative. The 
visual acuity is slightly inferior but not enough to affect his reading 
In all other respects his eyes functioned quite well 

In the realm of oculomotor and perception habits he began meeting 
difficulties The woids at second giade level offeicd obstacles: he 
read pen for pin, house for horse, etc., scoring 16 out of 20 in gross 
binocular vision at that level At third grade level he scored 12 
Tlieie were no marked differences between the right and the left eye. 
His pcifoimance with superimposition was slightly inferior and he 
had some difficulty with the stcreopsis test. There was no consistent 
indication, howcvei, of muscular imbalance as the cause of his diffi¬ 
culty. It seemed more likely to be in the field of phonetic analysis. 
He spelled out words without getting the sound at all 

He was tested for eye and hand-dominance and the right was 
found dominant in both cases. His teacher stated that among his 
reading habits weie some lip movements, unnecessary head move¬ 
ments, hesitation, mispi enunciation, guessing, omission, and marked 
lettcr-ievcrsals. This lattei difficulty was noted by the examiner; 
it seemed quite pronounced only in two places The teacher had 
noted also poor attention habits and a speech defect (this was also 
noticed by the examine!—it appeals only at certain times and is 
a sort of wheeze. There is also a slight lisp.) She lepoited his 
best woik as being in Arithmetic, his pooicst in Reading, attendance 
good and home attitude very coopeiative 

Results of Gates Diagnostic Tests. 

Four months latci, Joseph was given the Gates Diagnostic Battery 
which appealed to point out quite cleaily the nature of his specific 
difficulties. 

The Gray Oial Reading Test , given fiist, resulted in a raw 
score of 14, coiresponding to a grade scoic of 3.7. He made sev¬ 
eral insertions and omissions of parts of woids, and seemed to get 
his cues fiom initial letters fauiy well but to miss in the middle and 
at the end of woids. As the paiagraphs grew more difficult his 
refusals increased rapidly Inteicstingly enough, the Gates Oial 
Context test produced exactly the same giade-scoie as the Gray 



416 


JOURNAL OF GI NLTIC PSYCHOIOOY 


Mispronunciations, including icvcisals of parts, wrong beginnings 
and wiong endings, wcie the cliief sources of error. 

On the Giaded I'Fard Pi onttiicuttton Test, which offers no oppor¬ 
tunity for contcxtal cues, Joseph did not do quite so well—his raw 
score was 56.5, equivalent to a gintle score of 3.4. 

Tests of Pciceplttal Oiienla/ion followed. On Isolated PVoids, 
Joseph scored 12—grade score equivalent to 2.8. He made no 
reversals, which this test is particularly designed to detect. His 
errors welc in both consonants and vowels In Waul Recognition 
ft am Visual Pi escalation he made a perfect scene—no cuors. From 
/iuditoiy Pi esentation lie made foui eirois* two of wrong ending 
and two of wiong oiicntation (ieveisals). 

Visual Pmcepiion Techniques revealed consistently low ratings. 
In all types of phonogram combinations he was considerably below 
third giadc level He did most poorly with consonant phonograms, 
consonant-vowel phonograms, blending and letter sounds He can 
name the letteis correctly, although he is extremely slow with them. 
Howcvnj, when it comes to sounding the letters, lie falls down 
miserably, recognizing satisfactorily only o, /, e, and a> There is 
clearly almost no phonetic ability piescnt. 

In auditory perception, his techniques aic not superior, ranging 
from grade level 1.3 to 2.25. He appealed slightly more skilful 
at giving the letter foi a sound than the icvcrse, hut only slightly 
He was better with diphthongs than with either consonants or 
vowels 1 

In auditory discrimination, Joseph did quite well—reaching grade 
level 3,0 in repetition of nonsense words, and making a perfect score 
in distinguishing woids If there is any defect in auditory acuity, 

it certainly did not liampci him in these tests. 

In the tests of visual perception, which check ability to distin¬ 
guish small differences in figures and numbers, he did excellently, 
ranking about sixth grade level. 

In spelling words he was at 2.55, in writing spelled words 2 8. 
In writing letters from dictation he also did veiv poorly. There 

are no norms for this test, hut it revealed again an insufficient 

knowledge of his letters. 

Tests of associative learning produced interesting results On 
Hie visual-visual test, with easy figures, he made a perfect score, 
equivalent to seventh grade level or better. On the visual-visual 
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test with word-lilce figuies he fell down badly, making a score of 4, 
giadc level 1 75. On botli tests of visual-auditory learning he made 
perfect scores The chief difficulty in this realm seems to be in 
making the transfer from simple to complex symbols, such as those 
involved in a word. 

On the basis of this showing, Toscph should be able to learn the 
conformation of the letters, and then drill in the "gestalts” of words 
should be effective The visual modality seems likely to produce 
more success than the auditory m forming associations between words 
and letters, if the tests of perception are significant. 

Tests of memory span concluded the session. For digits, Joseph's 
span is 5, foi letters, nonsense syllables, and familiar words, it is 4 
The average grade level for memory span is 3 25, slightly below his 
guide placement and far below his age level 

Conclusions and Recommendations 

Giouping the tests into specific fields of leading icadiness and 
ability, we find that in methods of woiking out lecognition, pro¬ 
nunciation and meanings of woids, his aveiage grade level is 3 6. 
In pciccptua! orientation, he is above thud grade On both these 
tests the purpoit of the results seems to be that recognition of 
phonograms and letter sounds is extiemely weak, but the reading 
habits such as cyc-movcments, etc, are established- The visual 
peiception techniques aveiagc 2 1 grade level, beanng out the con¬ 
clusion that visual recognition of symbols and association of symbols 
with sounds and meanings, are defective in this boy The Betts test 
indicates no physiological factor lesponsible for this, the connec¬ 
tions simply have not been made. Auditory peiception techniques 
are no better established, averaging 1 8 Yet auditoiv disciinunation 
seems peifectlv noinml, as does visual perception. The one out¬ 
standing defect in associative learning has already been pointed out, 
and would seem an excellent focal point to begin remedial work, 
viz, making the tiansttion ftoin associations of simple characters 
or symbols with meanings and sounds, to moie and more complex 
associations of the same type The technique of auditoiy fusion is 
particulaily defective and needs consideuible attention. 

Individual attention in methods of pciceivmg and analyzing words 
should be helpful in Joseph’s case. Airanging woids to show simi¬ 
larities and differences, calling attention to unique and common ele- 
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meats, the kinaesthetic method of s.,yin K the word and writing 
,t at the same time; use of phrases and sentences in drill to give 
contextual ass,stance, flash raids, naming syllabication aie all 
techniques of coaching which have been found veiy helpful in such 
cases as this. Once the fundamental factoi in phonetic analysis, 
1C. what distinguishes one sound 01 one symbol from another, has 
been grasped, Joseph should be able to make fairly .ap.d progress. 
His intellectual limitation is piobably not so gieat as the IQ indi¬ 
cated, since the reading defect probably enters into it. It will be 
interesting to give another Rmct test aftci the remedial work has 
progressed foi some time, to see whether there is any gain. If 
thcie is none, it must be realized that Joseph is not apt to make very 
input pioi?iess even with individual attention 


Charles J 

Chailes J. was referred with a lengthy history of leading and 
speech difficulty He was 14 years, 4 months old, and m the 6 B. 
He had moved a good deal in his enily school eareci, attending 

schools in tlucc states. , . „ t , 

His home situation was favoiablc, with intelligent parents, who 
were reasonably strict with the hoy. The giandmothcr, who lived 
with the family, was icpoitcd to humor the boy at times. The 
neighboihood was rated good and the home well-kept. Charles 
playmates appeared to be younger than himself and he is said to have 
sci earned when attacked by older boys, not to be able to stand rough 
play. He apparently got along satisfactory with younger boys. 
It is also noted that the shock of an ordinary fall affected him so 
that he had to go to bed for the whole day. lie was afraid of dogs. 
He talks in his sleep and occasionally screamed at night when an 
infant. He is gcneially good-natuied but has a tcmpei. 

His developmental history reveals normal birth, weight nine 
pounds He was bicast-fed for two months, bottle-fed foi seven¬ 
teen months. He was in pom health as a baby. He had spasms 
at nine months (dming a trip), whooping-cough and measles at 
three years, and set ions pneumonia at four yeats From the latter 
illness he spent several months lecovcring. He talked and walked 
late—took his first unsuppoitccl steps at 19 months, and first use 

sentences at four and a, half years. . , .. 

The general picture is that of a nervous, oversensitive, timid child, 
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with a ncuiotic constitution complicated by marked physical defects. 
If not for the unfavoiable developmental history, it might be sus¬ 
pected that the pneumonia at age four was actually encephalitis, 
which is often so wiongly diagnosed. His behavior shows some 
signs of post-cnecphalitic disorders, but apparently he had the pecu¬ 
liarities befoic tlie pneumonia. It seems probable also that the 
psychiatric diagnosis would have included this possibility had their 
examination revealed any likelihood of its presence. 

In addition, it should be noted that Charles is the youngest of 
tince cluldicn His oldet brothci and sister are doing excellent work 
in school. 

A Stanfoid-Binet Intelligence Test at the age of 8 years, 3 months 
gave him an IQ of 107 He based at seven and scatteicd thlough 
ten. Comments on the test were that he was left-handed but was 
taught to wutc with his right hand. His enunciation was clear, 
but speech labored and muscular coordination pooi Physical de¬ 
fects found were: ovciweight, stained and carious teeth, astigmatism, 
eye-strain and blepharitis Pie was wearing glasses at the time 
His educational iceoid noted him as cheerful, talkative, fnendly 
and popular, hut his attention was poor. His teacher stated that 
although he was cxtieniely slow and rarely completed any work he 
untleitook, Chailcs seemed quite satisfied with his work 

At the nge of 9-0 he was seen by a psychiatrist, who reported 
that he based at fout on the Intelligence Test and scattered through 
nine, making an MA of baiely eight j'ears, and an IQ of 88. The 
physician suspecLed that pait of the boy’s progress to date was due 
to help from lus mothci. Difficulty of deteiminmg handedness due 
to veiy inferior cooidination was also pointed out in this report. 

A month oi so latci, lie was given the New Stanford Reading Test, 
Form V, and semed 43, coiresponding to a grade score of 3 6. Since 
he was m 3A at the time, he might be said to have been at grade 
level One month later lie was given the New Stanford Reading 
and At ithmetic Test Foim X, and levealed a marked gain He 
was being tutoicd pnvatcly at the time His reading giade score 
was 4.25, arithmetic 4 5 His spelling was also tested and found 
to be at giade level 3.7. 

Shoitly aftciwaid Chailcs was transfeircd to a private school, 
where lie leniaincd a year and a half. He returned to public school 
in giade seven, and was ic-adjlisted to 6 B, wheic he failed of 
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piomotion the following Fcbruaiy. He was then given the Stanford- 
Binet again, At chronological age 12-3, he scored a mental age 
of 14-1, IQ 115 He based at 9, failed on Designs and 60-Words 
at year 10, and scattered through 18, passing Digits Forward and 
Backward at the superior adult level. Some of his failures, par- 
ticularly those in year 10, may be attributable to his poor co¬ 
ordination and slow speech, His auditory memoiy is outstanding, 
In Form-boa ids liis performance was very poor. 

His educational record at this time included the report of an 
Otis Intelligence Test, on which he attained an IQ of 96 His IQ 
on the Pintnei-Cunningham Test given m the first grade was 89, 
His lowci rating on gioup tests points to a leading difficulty as the 
cause, since leading is decidedly a factor in such tests Achievement 
tests had also been given His grade level on the Meti opohtau Read¬ 
ing Test was 6 1, and on the Arithmetic was 5.8. He was clcaily 
not achieving up to his capacity. Fie was lankcd towaid the lower 
end of the scale in application, inteiest, attention, memoiy and com- 
pichcnsion. On the Social Adjustment Scot c (laid, lie makes a total 
of 25, which indicates about average adjustment. In leadership, 
industry, couitcsy and obedience, he is about avciagc. In honesty 
and truthfulness he is rated high, in neatness and carefulness he 
is low. 

After his failuie he was given Foim V of the New Stanfoid Read¬ 
ing and Aihhmetic Test. FI is reading level was 5.8, anthmctic 6.7. 
His arithmetic computation was 1.5 grades highei than his arith¬ 
metic reasoning. 

Results of Betts Ready-to-Read Tests. 

Charles was seen at his school by the examiner He had no diffi¬ 
culty with the tests of Visual Readiness, making peifect scores on 
each. These include Lettci Foims, Woid Forms, Phonetic Elements 
and Recognition of Letters. Third giade children are expected to 
make perfect scores on these tests. 

On the Auditoiy Readiness Tests he did about as well. On 
auditory span he scored 24 of a possible 25, an exceptional per¬ 
formance which checks with his fine showing in auditoiy memory 
on the Binct FIis auditory acuity was not normal, hut since he 
had a bad cold at the time, this need not be considcicd seriously, 
as his physical examinations all concur in rcpoiting his hearing as 
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adequate. Auditory fusion, perception of consonant sounds, and 
perception of vowel sounds, were revealed as perfectly satisfactory. 
His defects cleatly had to be sought in other fields 

The tests of visual sensation and perception were given next. 
He was Riven the tests with and without his glasses His binocular 
vision was normal, that is to say, he apparently sees with both eyes. 
However, his fai-point fusion and near-point fusion were unsatis- 
factoiy His fusion power is evidently at a low level. His glasses 
da not correct this defect, which is muscular in its nature. This 
alone would account in some measure for the reading difficulty. 

The visual acuity tests wete given next. With his correction 
Charles’ binocular acuity was 90 per cent, left eye acuity 70 per 
cent, light eye 90 pei cent Without the correction, lus binocular 
acuity was 80 pci cent, left eye 60 per cent, and right eye 80 per cent. 
Clearly the glasses effected considerable improvement, bringing the 
vision fiom what coi responds to as low as 20/75 on the Snellen 
Chat t to practically normal with both eyes The left eye is still 
inferior, howevei, even with the correction corresponding to 20/60 
on the Snellen Chart. This also is a frequent cause of reading 
difficulty. 

The test of veitical imbalance also revealed a marked defect. 
A curious form of hypeiphoria was shown, the deviation being 
slightly below with the coirection worn, and slightly above without it. 

Charles’ ste reops is level was 100 per cent both with the glasses 
and without them. 

The test of lateral imbalance indicated another visual defect. 
With this correction Charles showed a tendency to exophona (diver¬ 
gence). Without the collection it was toward esophoria (excessive 
convergence), The icflexcs of accommodation and convergence are 
not normal in either case 

The tests for ametropia or refiactive errors were given next 
The vision was abnmmal both with and without the correction, 
but the glasses coirectcd the abnormality to a considerable extent 
With the correction, however, there was some evidence of hyper- 
metiopia in both eyes Without the collection, the pictuie was 
that of myopia Thcie was evidence of astigmatism in both eyes 
without glasses and some slight evidence of it in the left eye even 
with the glasses, 

Tests of Oculomotor and Perception Habits followed. Charles 
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fust rend the words using only hh right eye, both with and without 
his cor icction. He was clearly suppressing the vision of the left 
eye when put into a reading situation, whcieas he did not do this, 
although the left eye was shown to be more defective, in the non¬ 
reading (picture) situation This is an interesting habit. It was 
borne out in both tests of gross binocular vision. 

In the lettci orientation test, he did the same thing when not using 
his glasses, but using them he did lead the words opposite his left 
eye, thus making a much better showing. In the tests of number 
and woid oiicntation he made piactically perfect scores. These are 
tests of super imposition without depth perception. In the stcreopsis 
test he leported no depth peiception without his glasses at first but 
later stated that lie had it With glasses lie reported depth per¬ 
ception throughout, making very good scores. 

Charles was next given tests for eye dominance. The light eye 
appeared markedly dominant, the latio being 5.0 This was ex¬ 
pected in view of lus showing on the perception tests. 

Tests of handedness wcie next given. These included the Smedlcy 
Dynamometer for strength of grip and " X” and " O " tests for co¬ 
ordination. On the dynamometer, the left hand was very slightly 
superior, but on the othei tests the light hand showed up much 
better. The combined ratio was 1.27, indicative of right hand 
preference. 

Conclusions and Recommendations, 

On the basis of these tests, the natuie of Cliailes 1 reading diffi¬ 
culty appears wholly physiological, probably tied up with a neuro¬ 
logical mechanism that is markedly defective in most of its aspects. 
His present teacher icpoits that he frequently frowns or giimaces 
in class, a habit which she thinks may be due to the effort of trying 
to talk. She also noted other evidences of poor motor coordination* 
his hnndwiiting is cxtiemcly pom, his ait woik is had, he runs 
awkwaidlv and stiffly, his speech detect is quite apparent m class. 
She also stated that he appeared to be cntiiely lacking in emo¬ 
tional expression. This was not entirely justified in the interview 
with th& examiner, although the geneial sluggishness of lus responses 
might well give that impiession. 

It is possible that with intensive work in the correction of the 
muscular defects his reading can be consideiably improved. No 
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doubt better results will be obtained ,n remedial work if the an 
pearancc of a rend.MR situation is avoided, since certain habits appeal 
to depend upon the situation being non-reading. He is being re- 
ferred to an ophthalmologist foi this purpose. 

From the temperamental s.de it would certainly seem advisable 
that Charles should he “pushed” m school as little as possible The 
tendency which is prevalent in many fam.lies of continually setting 
the example of superior brothers and sisters before the black sheep 
can do much harm m the case of a nervous, awkward boy like 
Charles. Allowed to proceed at his own pace, with his good intel¬ 
lectual endowment, he may eventually overcome the worst of his 
handicaps unaided. The help he can get should, of course, contribute 
to this dcsunblc goal 

Summary 


There is some evidence that individual analysis of children with 
marked reading defects does a gieat deal to improve their status. 
Thicc important instruments used in this investigation were the 
Stanfoid-Binet Intelligence Tests, Gates Reading Diagnosis Tesh 
and the Kelts Reiuly-ta-Read Tests . On the basis of findings of 
these tests individual recommendations were made A checkup of 
many cases indicated that the difficulties had been correctly diagnosed. 
A complete check has not yet been made. Excerpts from the indi¬ 
vidual case reports of three subjects arc included. 
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OBSERVATIONS OF DOMINANCE-SUBORDINATION 

IN CATS* 

Department of Psychology, Brooklyn College 


Charles Nilson Winslow 


Seldom arc cats observed in large numbers, so- that it is not sur¬ 
prising that little has been written concerning their social behavior, 
In animal laboi atones, howcvci, such opportunities are sometimes 
afforded. It was in the living quarteis of a cat colony in the 
Laboratory of Neuropathology' of the Psychiatric Institute in New 
Yoik City, tint the writer made the observations he will discuss 
in this paper, 

Traditionally the cat is well-known foi its predilection for soli¬ 
tude, and its iclativc self-sufficiency. Any contacts with other cats 
seem peculiarly accidental and transitory, It is indeed the excep¬ 
tion rather than the rule for adult cats to run and play with each 
other as do dogs. When placed together in large numbers within 
one loom, howcvci, oppoiUtilities foi more intimate social contacts 
are made possible. The writer concerned himself first with dom- 
inancc-suboidination behavioinl patterns of cats to see how they 
compared with those reported for primates by Zuckerman (8) and 
Maslow (I, 2, 3), and Murchison (4, 5, 6) for domestic fowl, and 
second, to sec how dominance-subordination patterns are related to 
other forms of behavior. 

Within a few minutes of observation of the behavior of the cats 
in the colonv it became nppaicnt that communistic social relation¬ 
ships did not exist. A swnggciing and strutting male was seen 
roaming mound the mom, from whom most of the other animals 
withdrew. He was not the largest animal in the cage, but possessed 

•Accepted for pul’d nation by C, J. Warden, of the Edita utd Board, and 
received in tile Kiliiorinl Office on July 22, 1937 

425 



426 


JOURNAL or GENI-TIC PSYCHOLOGY 


the "cockiness” trait to such a dcgice that even a laiger male was 
conspicuously subordinate. 

When food was held out to the animals the aforementioned 
dominant male came foiwaul lapidlv to seize it, the other cats 
standing by. He did not giowl as a cat so often docs when It has 
a piece of food, since no other cat appioachcd him. After he was 
eating, the others would come to take a piece of food quite mdis- 
cnminatel)’, there apparently being no continuation of the social 
hierarchy below the leader. If this dominant male was already 
satiated from previous eating, he allowed the others to come for¬ 
ward foi a piece of food without protest. Dominance, therefore, 
is not specific to the feeding situation, but must have been determined 
beforehand. Later discussion will reveal how it takes place. 

The question arose as to whether dominance-subordination be¬ 
havior was related in any way to the usual masculine-temim’ne 
positions in sexual bchavioi, as Zuckcimann and Maslow showed 
in the case of primates. Sevcial times in the course of observations 
new cats were biought to the colony in groups of foui or five. The 
behavior of the dominant male was then sti iking. Pie stiutted 
and raised his back and tail in a mme defiant mannci than at any 
other time, and approached the new animals. lie would then seize 
each in turn by the loose flesh at tile nape of the neck and push its 
back down with his own hindquaiters and mount as in copulation 
Rapid pelvic movements followed with erection. The dominant male 
would stand on the back of the prone subordinated animal to push 
him flat to the floor. The subordinate animal yowled and struggled, 
showing no sign of being a participant in copulation. It would 
dash away as soon as it could free itself from the dominating animal; 
jumping to a window sill or shelf where it cowcied and remained 
even hours at a time, fearing to come to get food at all. This reduc¬ 
tion of newcomers to subordination affected males and females alike. 
During several days the attacks were very frequent, and the yowling 
of the subjected animals continual. Great commotion prevailed in 
the colony until with amazing suddenness the attacks by the dominant 
male decreased in number, and appealed only sporadically there¬ 
after. In this way each animal became subjected. The complete 
lack of the sexual component in the bchavioi of the subordinated 
animal was striking. This obviously precludes an explanation of the 
behavior in terms of sadism and masochism. The type of subjection 
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just described occuricd every time a new group was brought to l we 
in tiie loom, which was fom times during the couise of these 
obseivatioiis. 

Once the new animals showed complete subnussivencss to the 
dominant male, quiet itiled thereafter in the colony. One could 
say that the dominance-submission relationship was now tacitly recog¬ 
nized by all. As it happened, no new animal biought to the room 
ever tried to dominate the acknowledged leader. 

The dominant male became ill one day and was separated from 
the colonv. It was a question then as to what would happen. For 
the hist few days appaient communism in tegard to eating and atti¬ 
tudes toward each other governed the colony. Apparently sub¬ 
ordination lmd become habitual for all, including even the next 
most aggicssivc male, After the first few days, however, this next 
most aggicsMve male began to stmt and show dominance in his 
general beating as lie moved around the room, Veiy seldom was 
he observed i educing the othcis to suboi dination by attacks. It 
would probably be concct to say that the othcis, already accustomed 
to suboidination, acknowledged by their beaimg their recognition 
of this male's supciionty. 

From our observations we would agree with Zuckcrman and 
Maslow that the assumption of a masculine position for copulation 
by one cat and the feminine position by another, has no sexual sig¬ 
nificance, but that it fulfills a dominance-subordination purpose, 
Thus, homosexuality in the cat would be precluded. Cats, how- 
evci, diffci from both infi.t-human primates and roosters, it seems, 
in having no complete liieiarchy of dominance and submission 
Passing dow n of punishment to a next lowci animal in the sub¬ 
ordination scale did not appear, as Maslow describes it in monkeys 
and apes and Muicliison in roosters. Undoubtedly dominance and 
suboidination arc based moic upon a physical basis than in monkeys 
and apes, where it seems peculiarly psychological, but not size alone, 
as we have shown, determines which one will be the dominant ani¬ 
mal. Possibly such physiological tests as Murchison (7) used on 
the fowl would icveal a basis foa it Dominance and subordination 
also appear in cats as well as in infra-human piimatcs independent of 
the feeding situation. It is exceedingly doubtful that a female would 
evci play the dominating iolc 
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THE KI'FECT OF KARLY REACHES ON HANDEDNESS 
IN TII1C RAT: A PRELIMINARY STUDY* 

Dt putt fill nl of J > \)i holni/y l ’mvi 1 sil) of .Vnv Vrxuo 


Ei NM in L. Wfn i worth 
In i KODucriON 

Many studies have been nude 10 Iind the cause 01 causes of 
handedness. In .in unpublished study by Peterson (9), evidence 
has been found which . 1 ppc.u 1 to eliminate the factois of heredity, 
as lie has failed to breed out left handedness aftci eleven generations. 
The themv of lichness of blood flow to the left hemisphere being 
a cause of handedness has been disuedited bv Cunningham (3) who 
measured the e.uotids on either side and found no difference in 
size; by Petcison (7) who ligated the right carotids without in¬ 
creasing the incidence of iight-h.uidcdnessj and by Becley (1) who 
pointed out that the anterior communicating artery connects the 
two cerebral artencs of the hi am and foims the Circle of Willys, 
with the result th.it the eetebial blood supply is equalized The eye 
dominance theory seems to fail aftei Peterson (8) removed 01 
enucleated light eyes of rats without altering the proportions of 
right- and lcft-handcdness. It had also been noticed by Becley (1) 
that die congenitally blind are also picpondciantly right handed in 
about the same pinpointin'? as among the sighted The theory that 
the position of the foetus in the uterus may in some way be a con¬ 
trolling factor is weakened by Roos (10) who coirclated foetal 
positions of 486 childicn with thcii subsequent handedness and who 
concluded that theic was no causal relationship; and by Peterson (8) 
who removed one hoin of the uteri of rats without changing the 
proportions. 

Whv should humans be picpondciantly right handed and rats 
approximately 45 per cent right handed, 45 pci cent left handed, with 
10 per cent ambidexters? This is a discrepancy which none of the 
above mentioned factors (except possibly the last) could explain, 
even had they not been disci edited as influences in the matter. 

•Accepted for publication by C. J, Warden of the Editorial Board, and 
received in ilic Editorial Ofiite on July 22, 1937 
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In at least one respect babies differ radically from rats. Babies 
receive hand training in varying amounts. Rats xeccivc none. This 
training theory was first advanced by Sir Thomas Browne (2) in 
his Vulgar Errois; latci by Humphry (4) and Kellog (5), and 
within modern times by Watson (12). An experiment by Watson 
with babies, showing their power to grip being about equal with 
either hand until the tenth day of age, led him to believe that it 
was not inherited, but learned. Schiller (11) claimed that the ex¬ 
istence of left handed children caused his theory to be untenable. 
Peterson (8) found that ambidexterous rats having a greater pref¬ 
erence for one hand do not seem to be fixated to an exclusive 
preference for that hand by a greater amount of practice with that 
hand. Opinion among the child psychologists as to the cause of 
handedness seems to favor maturation, with the knowledge that left- 
liandcdness in many children can be corrected by enforced practice. 

Early Training for the Rat 

Our problem here is to ascertain whether the proportions of nght- 
and left-handed ness may be altered by giving early right handed 
training to the rats. 

Apparatus was set up which allowed the rats to get food only with 
their right hands (Figure 1). 

Nineteen rats were placed in this apparatus, nine when 23 days 
old and ten when 35 days old. The younger group was allowed 
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to remain 14 days, the older 21 days. During the training periods 
all their food was obtained by right handed reaches. Both groups 
were then icturned to the cages for 90 days. 

The younger group was allowed 14 days training against 21 for 
the older, so that the potency of fewer eailicr reaches might be 
compared with more later reaches As one can see, the results of 
this experiment did not allow such a comparison to be made. 

Final Tests and Results 

After the 90-day rest period the rats were tested in the Peter¬ 
son (6) reaching apparatus, in which food placed in a canary feeding 
dish could be reached equally well with either hand. Surprising 
lesults showed all 19 rats to be hight handed over a period of seven 
days (Table 1). Peterson (8) considers this period adequate to 


TABLE 1 


Rat 

1 

2 

3 

Day 

4 

5 

6 

7 


*2 

25 

25 

25 

25 

25 

25 

25 

25 

25 

175 

tfu 

25 

25 

25 

25 

25 

25 

25 

175 

tfioi 

25 

25 

2S 

25 

25 

25 

25 

175 

<*200 

25 

25 

25 

25 

25 

25 

25 

175 

cT202 

25 

25 

25 

25 

25 

25 

25 

175 

9l 

24 

25 

25 

22 

22 

20 

25 

163 

93 

25 

25 

25 

25 

25 

25 

25 

175 

95 

25 

25 

25 

25 

25 

25 

25 

175 

97 

25 

25 

25 

25 

25 

25 

25 

175 

910 

24 

25 

25 

25 

25 

25 

25 

174 

912 

24 

2+ 

25 

25 

25 

25 

25 

173 

913 

25 

25 

25 

25 

25 

25 

25 

175 

9100 

25 

25 

25 

25 

25 

25 

25 

175 

9102 

25 

25 

25 

25 

25 

25 

25 

175 

9201 

25 

25 

25 

25 

25 

25 

25 

175 

9203 

25 

25 

25 

25 

25 

25 

25 

175 

9204- 

24 

25 

23 

24 

24 

22 

22 

164 

9205 

25 

25 

25 

25 

25 

25 

25 

175 

No light-handed teaches 

[out of 25) 



(out of 175 ) 

judge consistency ol 

reaches. Only two rats had any tendency to- 

w.ird ambidexterity 

and 

this 

was slight (12 and 11 left handed 

reaches out of 175) 

To check the reliability of using a seven-day 

test, the rat which took 12 left handed reaches 

was tested 15 days. 

Its number of left handed leaches out of each 25 follows: 1, 0, 0, 
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3, 3, 5, 0, 2, 3, 1, 2, 2, 4, 5, 3. Fifteen of the 19 rats took no 
left handed reaches at all. 

It would seem that forced early umlateial teaching in the rat 
has a i cal effect upon the hand used in later lcaches. 

Proposed Further Research 

The writer is continuing the experiment, checking the effect of 
fewei days training, the effect of caiher and later training, the 
effect of left handed reaches directly at the end of the rest period 
and before the final testing period, the effect of left handed reaches 
aftei the final testing period, the effect of longer rest periods, the 
effect of varying both right and left handed reaches directly after 
the weaning period, the amount of transfer to other reaching situa¬ 
tions (latch box). 
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ACHIEVEMENT AND INTELLTPFKrnr ^ 

TIONS CORRELATED WITH EACH OTm^ M1NA ' 
AND WITH TEACHER’S RANKING^® 

M»«uhcaH / ahutatory / 0 , Chid Research 
II/VROID A. KoiIN 1 


As part of the regular loutmc work of tlm T n u_ Mf 
group intelligence and achievement exammatiom are to the 
en nc AWelienrt population annually. The geneial purpose of h 
achievement ev.tnnnafnn .s for classification and gulncc Th 
intelh R ence ex.m.natmns have the general aim of selection nd 
classification of children in terms of mental ability. 

At the time cif high sell,ml graduation the gtaduiiting c)ms is 
very carefully ranked for academic standing; this ranking , i‘! 
elusive of no,lung hut academic grade, Academic grades include 
grades m such pmti.llls nf the curriculum as orchestra, physical an J 
vocational work as well as the rogula, high school subjects. The 
intelligence examinationsadministered to the group comprise: Mor¬ 
gans Mental last, Ohm film, Psychological Examination, and 
American Council on hdm.itinn Psychological Examination for High 
ScM Slii'lcn I he uirrent achievement examination in use ,s 
the bones-1 iurrv Ihgh St hool Achievcment Test, 

The pm pose of tlie study mav be stated ns {a) to determine the 
correlation existent hmvttn class st.mthng and general intelligence, 
\ b) Class standing and the total achievement score, ( c ) to nseertain 
the relationship hrtwern achievement and intelligence, (d) to de¬ 
termine the imercnrrelat.ons of vatied gioup measures of general 
intelligence. 


Pintncr (1) has compiled the coirelations reported by 14 authors 
between general intelligence test stores and school marks made by 
high school pupils Thus,, tin relations vatv from .28 to 60, the 
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mean being .46. Mather (2), Heitzberg (3), Holzingcr (4), and 
Hutcheon (5) have made studies dealing particularly with the 
reliability and validity of the Sones-Hnriy Achievement Examina¬ 
tion, The results of these studies peitincnt to the discussion here 
are: (a) correlation coefficients between pcicentilc tanking on the 
test and teachei's grades lange from 42 to .68; (6) correlations 
with Regents aveiagcs ,57; (c) .75 with the Ohio State Psychological 
Examination, (d) the corielation between the Amciican Council on 
Education Psychological Examination and the Soncs-Hariy is esti¬ 
mated by Holzinger at .80 Gates (6) worked with the problem of 
general intelligence in i elation to school achievement, making use 
of elementary school pupils. The conelations of the group-test 
scores with a composite of educational achievement tests langed 
from .47 to .65 with an aveiage of .54. 

The Soncs-Hany Achievement Test scores (medians) arc pre¬ 
sented together with the norms in Table 1. 


TABLE 1 



Grade 9 Norm 

Grade 10 Norm Grade 11 

Norm 

Grade 12 

Norm 

Lang Lit 

35.4 

36 

37.2 

44 

48 5 

53 

40 4 

60 

Math 

18.7 

19 

28.4 

22 

26 0 

25 

24 7 

27 

Nat Set, 

18.3 

18 

24.8 

25 

30.0 

28 

30,2 

32 

Soc St. 

27 2 

22 

28.7 

26 

31.7 

35 

35.2 

41 

Total Score 

99 0 

92 

121 50 

117 

136 0 

139 

141.7 

163 

N 

70 


S3 


78 


55 



It is clear from Table 1 that while the ninth and tenth giadcs 
are, on the whole, doing slightly bettei work than may he expected 
of them, considering the Sones-Harry norms, the eleventh grade is 
working slightly below level, while the twelfth giade is definitely 
functioning below level 8 

When the results (raw scoies) of a group test of general intelli¬ 
gence (Morgan’s Mental Test) are correlated with the raw scores 
on the Sones-Harry Achievement Test wc find that approximately 
the same correlations are found for the twelfth grade as for the 
other grades of the school system. The differences between grades 

a A possible explanation of these results may be found from an inspection 
of the data below 

MEDIAN MENTAL AGE-MORGAN'S MENTAL TEST 
9th Gr 15,1 10th Gr. 15.1 11th Gr 15.4 12th Gr. 16.1 
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TABLE 2 

Morgan^ Mfsivu, Trar Scores Correlated with SonbsTIarry Scores 


Morgan’s M 


Grade 

Sones-IIariy 

PE 

N 

9 

6+ 

.05 

68 

to 

43 

.08 

46 

11 

5+ 

.05 

76 

12 

51 

.07 

52 



Total 

242 


in the zero order coriclations reported in Table 2 are not statisti¬ 
cal! y significant. 

The intelligence examinations were all made within a few days 
of the Sones-Hairy administration. The mean correlation between 
intelligence and achievement by other investigators has been about 
.45. The mean of the correlations above reported is 54, indicating 
when tile insults of Table 1 are taken into account that the school 
system is in general making the most of the student intelligence 
mateiial it is woiking with, and that the coi relation between intelli¬ 
gence and achievement appears to be higher at Moosehcart than 
over the countiy as a whole, as reported by previous investigations 
in this field. 

The teachci's rankings twelfth giade were correlated with the 
So tics-Harry and with the aveiage of the Ohio State and American 
Councils scoies. The American Council on Education Psychological 
Examination foi High School and Ohio State Psychological Examina¬ 
tion were also correlated separately with the Sones-Harry scores 
These data are presented in Table 3. 

TABLE 3 


CORREI ATIONS Dl'TWEEN TEACHER'S RANKINGS, SONE9-HARRY AND INTELLIGENCE 



Sones- 

Harry 

N 

PE 

Av. O S. U. 
and AC N 

PE 

Tcacliei’s Rankings 

61 

43 

06 

.59 

43 

07 

Amciican Council 







l-’jjyclioJogicnl E\nm 

71 

55 

,04 




Ohio State Psych, Exam 

82 

42 

03 





The mean coiiclation icpoited in the literature between intelli¬ 
gence and school grades is .46 as conti asted with the above correla¬ 
tion of .59 It is interesting to note that while the Moigan Mental 
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Test iii the twelfth giade con elates only 51 with the Soncs-Harry, 
much highei couelations aie found between the American Council, 
and Sones-Hariy, and the Ohio State and Soncs-Harry. Tins is 
strongly suggestive of some common factors between the last two 
mentioned tests and the Sones-Ilany Achievement 'rest, which are 
not present in the Moigan Mental Test 

When the 43 seniors for whom intelligence, achievement and class 
standing scores are available, were lanked in older from 1 to 43 on 
each of the thice measures, and these results graphically portiayed, 
a common phenomenon occurs Approximately 10 per cent of the 
distiibution at each of the two extremes arc found to closely paiallcl 
each nthci while the middle 80 per cent diverge to a much greater 
extent That is to say, in the cases of the very bright and the 
veiy dull students the achievement and class standing scores aic in 
very close agreement. The dull make higher achievement scores 
in proportion to their intelligence than do the bright. 

The zero oidci interconclations of all the group tests of intelli¬ 
gence leported in this paper, the Kuhlman-Andeison and the indi¬ 
vidual Stanfold--Bmet (old form) weic computed (Table 4). 

TABLE 4 


Intercorrelations of Varied Measures oi Intbi i igencp 



K A 

Amer 

Morgan Coun, 

Stanford 

Uinet 

- Ohio 
State 

N 

N 

Ku him n a-Anderson 

(77) 

.71 

(258) 

.78 

— 

(44) 

69 

(8+) 

.72 

463 

Morgnn Mental 

78 

(77) 

76 

(63) 

92 

(43) 

71 

(46) 

.67 

229 

American Council 

— 

.92 

— 

(64) 

.67 

(+7) 

.66 

111 

Slanford-Binet 

69 

71 

67 

(273) 

81 

67 

273 

Ohio State 

.72 

.67 

.66 

(68) 

67 

— 

68 




Total number of 

cases 

1,14+ 


It is to be noted that in general the group tests of intelligence 
reported above correlate moie highly with each other, than with 
the validating criterion, the individual Stanfoid-Binet examination. 
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Summary 

The mean con elation foi all grades of the Moosehcait High 
School, between school achievement as measured by the Sones-Harry 
and general intelligence as measured bv the Morgan Mental Test is 
.54. This is somewhat Jiighet than previously reported corielations 
between these faclois. The Ohio State Psychological Examination 
and the Amcncan Council on Education coirekte .82 and 71 re¬ 
spectively with Sones-Hauy, suggesting a possible common factor 
between these sciics of examinations, not piesent in Morgans Test. 

The teacher’s tanking as expressed by the class standing, correlates 
.61 with Sones-Hairy, and .59 with intelligence as expressed by 
the avciagc of the Ohio State and American Council scores When 
cla.ss standing, intelligence, and achievement are compared, it is in- 
tcicsting to note that the dull student makes higher achievement 
semes in proportion to his intelligence, than does the bright. A 
tabic of coi relations between various group tests of intelligence and 
the individual Stanford-Binet Examination (old form) is also pre¬ 
sented. 
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A CASE OF APPARENT IMITATION IN A MONKEY** 

Henty Phipps Psychiait ic Clime and Carnegie Laboratory of Embryology. 
Johns Hopktns Medical School 

Josephine Ball 


A small ilicsus monkey was seen in a pet shop 1 lapping milk like 
a cat instead of sucking it up, monkey fashion. Its cage companions 
were a cat and another young rhesus who did not lap Upon 
inquiry the shopkeeper gave the following history. 

Peppeij the lapping monkey, had lived with his father and mother 
until, at the age of six months, he was severely mangled by his 
father. He was removed from the parental cage and nursed back 
to health by the shopkeeper. After some three months he was as 
well as he ever would be but crippled and badly stunted. 

When he was about eleven months old he was supplied with a 
kitten foi company and a few weeks later a two months old rhesus 
baby, Ginget was added to this family. It was during the three 
following months that the pictures, Figures 1 and 2, were taken 
At the end of this time tire kitten was removed and two months 
later Pepper died, having lapped liquids like his feline friend till 
the end, 

The shopkeeper said the new method of drinking had been adopted 
by Pepper a few days after the kitten had come to live with him. 
During these days, he said, Pepper would sit close to the kitten and 
watch intently while she lapped her milk Figure 1 shows Pepper 
lapping 

Gingei, much younger, never showed any tendency to lap Her 
method of diinking continued to be the monkey method of sucking 
as is shown in Figure 2 (animal on the right) where the cone 
raised on the surface of tile milk by her sucking can be clearly seen. 
Ginger was never so fnendly with the cat as was Pepper 

Such a case of adoption of a new and apparently less efficient 
method of attaining a goal which had always been satisfactorily 
reached in another way is somewhat different from the cases reported 


•Received in the Editorial Office on September 11, 1937. 
x BnUimorc Pet Shop, Mr. F. A. Snyder, proprietor, 
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FIGURES 1-2 

{Upper) Pepper Lapping Milk 
C ompnic with Figure 2, animal on the right. 

0 . - Pbpeer <■•*) , a nd Gincpr (right) Drinking 

Ginger a sucking method, commonly used by rhesus monkeys, is shown by 
the cone raised above the surface of the liquid. 
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of experimental -iud.es nf mutation. For a cas^of th» kindle 
criteria demanded l>> Warden. Jm ms_ an ■ trial and 

that learning had occurred *« w ^” l ^^ nd he n « is not "Did 
cnor would seem unnecr^rv. The w*tvm ^ QUt 

he learn to reach the JS»'«{ b > r observmK o he alrca( ]y 

and disco d miiwmir.it* that proved un ua^nu m . 
knew how to i each the goal- 1C / . mct |, Q( l?” Certainly 
duced him to discard a pertect > si j crooked smile 

,t looks like what a child docs uhen he_ cultivate 
because someone he admires has a crooked ^ Cer ^ th|s 

tional factors are implied m the ft <*> bservation be interpreted 
change of method after opportunity for observation 

ln any other wav than as imitation. ^ case of imitation 

The decision hue as to whether or ^termination of the 

would seem to rest, fot the skeptic. method by 

chances that Pcppo. might have hi upon 

accident in his original » CM ? I ?K “ d ^* vearhn g rhesus as a "com- 
Foley <U desciibcs the c r ' nkin ^ of "^Iits of the tongue” but 
bined p.ocess of sucking and lappuig ^ ^ ^ of tong ue 

these "lapping movements oi^etog ^ ^ suckmg pat tern, the 
movements a human baby makes . P* wlth the sucking lips* 
tongue moving in and out in c . j a cat which is what 

It is not the open mouthed, ] „ are well shown 

Pepper did. His open mouth and retra 

in Figure 1. . , Carnegie Laboratoiy of Embryology, 

None of the workers in the has ev er seen 

where there have now been near y mouthed fashion. The 

a monkey drink by ^PP 11 ^ the method by accident before 

chance that Pepper had stumbled J ced by Mr. Snyder, seems fairly 
his association with the cat, unnouced V ^ recently preS ented 
small The case appears to add Ito monicey can imitate, 

by Warden and Jackson (3) that the 

Summary 

A monkey d ™ k The 

“Personal communication 
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THE STARTLE PATTERN IN INFANTS IN RESPONSE 
TO NON-AUDITORY STIMULI* 

AViy York Stale Ptyclnahic Institute and Hospital 
William A. Hunt, Frances M. Clarice, and Edna B. Hunt 1 


Previous work (2) has demonstrated the presence of the startle 
pattern in infants subjected to a sudden, intense auditory stimulus. 
This response is a generalized movement involving closing of the 
eyes, a cliaiactciistic facial expression, head movement, hunching of 
the shoulders, abduction of the upper arms, bending of the elbows, 
pronation of the lower arms, flexion of the fingers, forward move¬ 
ment of the trunk, contraction of the abdomen, and bending of the 
knees. In his original work in this field, Strauss (5) interpreted 
the response as an auditory reflex. The possibility immediately arises, 
however, that the pattern may be a response to any sudden, intense 
stimulus and not confined to auditory stimuli alone. This pos¬ 
sibility is icinfoiccd by the success of Hunt and Landis (3) in 
facilitating the response by a concomitant intense light stimulus. 
The general, involvement of the entire body, plus the fact that the 
response is predominantly one of flexion, also suggests a protective 
function which might easily be of a generalized sort and not limited 
to auditory stimulation. This “protective” analogy seems particularly 
applicable in the large startle reactions shown in infrahuman pri¬ 
mates (4). The present experiment was designed to bear upon 
the question of the generality of the startle pattern by subjecting a 
group of infants to sudden, intense stimulation of a non-auditory 
nature. 


Procedure 

Nineteen infants, mngmg in age fiom one to eight months, were 
used as subjects. Fifteen of them weie male, and four female. The 
babies were photographed lying flat on their backs on a canvas cot. 


•Received in the Editorial Office on October 1, 1937 
Thanks me due Mias Elizabeth Mnnger, Director, and the staff of the 
Connecticut State Farm at Ninnttc for their cooperation in furnishing 
facilities for this study. 


443 



444 


JOURNAL 01’ GENETIC PSYCHOLOGY 


The cameia was placed above and was in lining at 64 fiames per 
second (fom tunes the normal speed), The stimuli were a sudden 
turning on of the ten photoflood photoglyphic lights, a sudden pulf 
of aii in the face, a slap on the canvas cot on which the infants were 
lying, and a mild jab with a pm on the thigh. The films were 
then projected at slow motion and scoied by a committee of three 
persons. 

Results 

While startle patterns were infiequcnt following the non-auditoty 
stimuli we used, there weie cases m which they appeared At no 
time did the jab of the pin produce the startle pattern This 
may well have been due to the mildness of the stimulation, although 
several infants gave definite evidence tlnougli ciying 01 landom 
escape movements that they felt the stimulation Only one case gave 
a staitlc pattern following the puff of air, but this was definite and 
unmistakable. This infant was eight months old Theic were 
two cases, one at six weeks of age, and one at five months, who 
lesponded to the sudden tinning up of the lights with the pattern. 
The slapping of the cot was the best stimulus we used. Startle 
patterns were elicited by this in five cases, one at six weeks of age, 
one at three months, two at four months, and one at eight months. 
In one mojc case at tlnce months there was what appealed to be 
an incomplete icsponse Another case at seven months showed a 
staitle pattern complicated by movement winch was taking place 
at the time of stimulation. Several times with the puff of aii and 
the turning up of the lights isolated lid icflcxcs weie obscived, but 
in view of the specific natuie of the two stimuli it seems best not 
to classify these as parts of an incomplete startle pattern. 

Discussion 

While the appearance of startle in infants m icsponse to our 
non-auditory stimuli is not frequent, it docs occui, Oui examples 
aic not numerous, but are definite It seems necessaiy, thciefoie, 
to deny the claims of Strauss that this response is a puiely auditory 
reflex, and to point out that it may he moused by the sudden, 
intense stimulation of othei modalities. The staitle pattern is thus 
a more geneial icsponse than Sliauss had thought. This lends sup- 
poit to the view that it may be a pnmitive piotcctive icsponse of 
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some sort. Further credibility is given this by the fact that the two 
best stimuli found to date, namely, a revolver shot (sudden loud 
noise) and shipping the canvas cot on which the baby is reclining 
(sudden loss of equilibrium) aie well-known fear stimuli for infants. 
Anv such attributing of a biological purpose to the response, how¬ 
ever, involves no little inference and can at best be only a plausible 
hypothesis. 

That the relative paucity of the startle patterns evoked by our 
stimuli was not due to the failure of the infant to feel the stimulation 
was shown by the appearance of random movement after the stimu¬ 
lation. The piobability is that the present stimuli are not as intense 
as the revolver shot. Since intermodality intensity comparisons can¬ 
not be made except on a basis of amount of response, and since the 
amount of response is the question under consideration, we aie caught 
in a hopeless cncularity of reasoning. We are left with the fact 
that, whatever may be the icason, the stimuli used in this experiment 
aie nowhere near as efficient as the revolver shot in calling forth 
the staitlc pattern. 

It is of paiticulai interest that the best of our stimuli should be 
the slap on the cot on which the infant is lying. This is a standard 
stimulus foi the Moro lcflex, That it should call foith both More 
and startle responses suggests some ielation between the two. In 
Ins onginal study Strauss found the revolver shot producing both 
types of response. Since the Moro reflex has disappeaied m the 
noimal child by tile age of three or four months, Strauss concluded 
that in very young infants the Moio reflex is the usual response to 
sudden intense auditoiy stimulation. As they 1 develop, however, 
the Moro disappear and the staitlc response takes its place. Hunt, 
Clarke, and Hunt weie chaiy of this assumption as they found two 
cases of oveilap where the shot produced both startle and Moro 
response In such cases, the startle pattern comes in first with the 
Moro following it. Unless ultra-rapid photography is used it is 
difficult to see the fast staitle response which often completes itself 
in less than half a second, .and one tends to notice only the slower 
Moro reflex. In our present experiment the infant of slx weeks 
who gave a staitlc icsponsc to the slap on the cot followed it imme¬ 
diately with a Moro reflex. This reinfoices the finding of overlap 
in oui previous woik. Apparently both the Moro reflex and the 
startle pattern can be called foith by various sudden stimuli As 
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the infant grows oldet the More reflex gradually disappears, mean¬ 
while the startle pattern is developing and becoming more definite 
and stable, to persevere throughout life. There exists a period 
during which both reflexes are found in the infant and may be called 
forth by the same stimulus This has been discussed at greater 
length elsewhere (1). 

Summary 

A group of 19 infants ranging in age from one to eight months 
were subjected to sudden non-auditoiy stimuli in an attempt to elicit 
the startle pattern A mild jab m the thigh with a pin did not 
pioducc any startle responses, A puff of air on the face produced 
a startle pattern in one infant, Two infants responded to the sud¬ 
den turning on of the strong photographic lights, In seven of the 
cases where the cot on which the infant was lying was struck, 
startle patterns resulted, It is concluded that the startle pattern 
is not a mere auditoiy reflex but a general response to sudden, 
intense stimulation. 
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The drawing (Figure 1) shows a plan and side view of a box 
with two compartments in which tape unwinding from a roll in one 
compartment is pulled across the floor of the other compartment 
which serves as a. printing cell. 

Blocks to be used in registering choice are conveyed ready inked 
from a tray spread with inked material, The blocks, 1“ x $4" x 
are separated by dowels in diameter inserted in holes drilled in 
the sides of the tray at intervals of 15/16". 

The writer gratefully acknowledges the examination of the device 
by her former instructor Di. Walter F. Dearborn, Director of the 
Psycho-Educational Clinic, Haivaid University. 

8y 2 Ash Street Place 
Cambridge, Massachusetts 
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BOOKS 


THESE JOURNALS WILL BUY BOOK REVIEWS 

Our Old Policy . In the past we have published very few book 
reviews in these journals. That policy was based upon the conviction 
that the general run of scientific book review was trite trash that was 
not worth its space. That conviction has not been changed. 

Reasons for a Shift in Policy. We have recently become interested 
in the problem of the fixation of professional opinion. Since 1920 
vve have witnessed the rise and decline of two great schools of 
psychology. Neither the rise nor the decline was based upon new 
discoveries in either case. The two series of phenomena were 
primarily lags in the fixation of professional opinion, and could have 
been avoided by the speeding up of free and open discussion. 
Wherever prestige lays its heavy hand, there is a lag in the fixation 
of professional opinion, and a new prestige must be built up to combat 
it. It would appear that a release of discussion would weaken the re¬ 
tarding power of prestige and hasten the fixation of professional 
opinion on particular issues. 

0 ut New Policy, If a book is to be adequately discussed, every 
opinion concerning it must be given publicity, and recurring opinions 
must be registered as such. That is, a controversial book must be 
reviewed many times, and not just once or twice. We speak here of 
reviews at the professional level, not of childish blurbs or vindictive 
peeks. 

Beginning immediately after the release of this notice in the 
Journal of Cfenetu Psychology, the Journal of Genetal Psychology, 
and the Journal of Social Psychology, we will buy book leviews in 
the open maiket at not less than $1 per printed page and not more 
than $2 pei punted page 

Conditions. Only those boob that are listed below in tins section 
arc eligible for such reviews All general elementary text-books are 
eliminated. Those books that are included, even though some of 
them might be poor, arc piobably the ones that make the most 
diffci cncc to psychology oi deal with problems or techniques that are 
fundamental to psvclmlogj' at die present time. The list begins 
with January, 1936, and the books are listed approximately in the 

4+9 
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order of leceipt New 1938 books will be added as they come in. 
At the end of 1938, all of the 1936 books will be removed from the 
list. 

A reviewer must possess the PluD, degree or its equal in training 
and expeilence. The Editor thinks of graduate students with af¬ 
fectionate regard, but lie cannot accept reviews of this type from 
them. 

A leview must be written strictly at the professional level. It 
must not occupy less than two printed pages, nor more than twenty. 
It must avoid trivialities, such ns chapter divisions, spelling of words, 
typographical errors, or any other matters that the reader is not 
looking for in that book A review must not be a soap-box or pulpit 
from which the reviewer exhibits his own intellectual hobbies or 
private feelings. It is the book that is being reviewed, and the book 
must occupy the stage. No competent review will use such make- 
believe weapons as "but this is not psychology" or "but this is biology" 
The classifications of old-fashioned college catalogues are not of vital 
importance in these columns. A competent book deals with issues, or 
with techniques for the investigation of issues. A competent review 
identifies those issues, determines then importance, and evaluates the 
success or failuic of the book in the accomplishment of its purpose. 
For a reviewer to point out that the purpose of a book js not his 
purpose, is in fact a statement by means of which the reviewer 
substitutes himself for the book. That type of vulgarity has no place 
on the stage of great books. 

Piocedure If among the books below there is one about which you 
have thought, and concerning which you have formulated some ideas, 
you are invited to write a review of that book. No matter if the book 
has been reviewed several tunes or a dozen times. It is important 
that youi colleagues know your comprehension of the book and its 
significance In this way professional opinion will prevail quickly, 
and uncritical thcoues, unimportant oi badly conceived investigations, 
misinterpretations, insufficient evidence, or uninspired work of any 
kind will stand revealed for what it is. 

(Authors of reviews will receive a check immediately the sixe of ’which 
will be within the limits named above Nominations for inclusion in Jins 
list will be received gladly,) 
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Lewin, K. Principles of Topological Psychology New York; McGraw-Hill, 
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Pp. S66 ' 

SHAI 3T, R ; L t/’ T llC p ay ch ology of Adjustment. Boston Houghton Mifflin, 
1936, I p, 600 

WARnBN, C. J., IbnkiHS, T. N., k Warner, L. H. Comparative Psychology: 
III. Vertebrates New York' Ronald Press, 1936. Pp 560, 

Ruckmick, C. A. The Psychology of Feeling and Emotion New York: 
McGrnw-HiH, 193 6. Pp. 529 

Washburn, M F. The Animal Mind. (Fourth edition.) New York: Mac¬ 
millan, 1936, Pp. 536. 
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Pp. 465, 
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No. 1. 

Spparman, C Psychology Down the Ages (2 vols) New York Mac¬ 
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Strong, E. K. Psychological Aspects of Business New York McGraw- 
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